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A New Gasoline Marine Engine. 


We illustrate, by two half-tones, show- 
wes ing starboard and port sides, a new gas 
oline marine engine of 50 horse-power, 
lately built by the Otto 
Company, of Philadelphia. 


Gas Engine 


The 


Department is a new departure for this 


Marine 


company, and it is now building marine 
engines of all sizes from 2 horse-power 
up to 100 and above that. 

These engines, although using gasoline 
instead of gas, are generally similar in 





construction and operation to the well 
known Otto engines, being changed from 
the horizontal to the vertical style, and 
The 
mode adopted for supplying the fuel to 


generally simplified for this service. 


the engine is different from that elsewhere 
employed. The gravity system is entirely 
discarded; the tanks are placed as low as 
possible, and generally amidships, so that, 
as the supply fluctuates, the trim of the 
boat will not be affected, and the gasolin« 





is forced to the engine as it is wanted by 
It enters the cylinder 

in its liquid form, and cannot possibly 
: come in contact with the air until after it 
Air is 
the cylinders, and there mixes with the 


means of a pump. 


enters the cylinder. drawn into 
liquid gasoline, and the explosive mixture 
thus formed is instantly ignited by an 
The igniter makes a slow 
‘ee contact and does not batter up its contact 


electric spark. 
points. The exhaust passes down and 


away under water, and, as there is no 

flame or exposed gasoline about the en 

gine, no odor can be detected even if 
the engine is in a closed room. 

These engines, from 17 horse-power up, 
have two cylinders attaching to opposite 
cranks, and taking their explosions alter 

i nately. The engine does not need any 
<4 pulling over for starting, but goes off in 
; stantly when the electric igniter is 
touched. 

The engines are made to run at a high 
cruising speed, with a governor for con 
‘ais trol when the boat is pitching in a seaway 
; and the wheel lifts out of the water. The 
speed of the engine may be varied as 
and the boat 


and reversed or maneuvered as by steam 





desired, run fast or slow, 






The pedestal shown in the illustrations is 





left off when the engine is placed in a 
boat. 
over all from the engine keelsons, and 58 





The engines stand 63 inches high 
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A A A NUMBER fe. 
inches above the center of the shait The suitable for a boat about seventy feet in 
dimensions of the base are 4134 inches length, giving a high speed, the space 


fore and aft, and 36 inches athwartships. occupied and weight machinery being 


The approximate weight of engine, with unusually small 
shaft, propeller wheel and all fittings, is a Fig. 3 gives an idea of the smaller. 
little over 6,000 pounds. This engine is ingle-evl I t engine WW h is 
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made in sizes from 2 horse-power up to one 

17 horse-power. The valve operating i 
shaft in this engine stands immediately \ 
over the cylinder, instead of at the side, 


and all the movements are positive, the 





usual springs being dispensed with. The f = 

rods at the side, it will be noticed, com- [ 

municate a rotary and not an oscillating 

movement to the upper shaft | 
Mr. John J. Chapin, 29 Broadway, 

N. Y., is manager of the Marine Depart- 

ment of the Otto Gas Engine Works. } | ) 








aaa 
A Simple Derivation of the Formula 
for the Strength of Beams. 


BY WALTER FERRIS. 














Che great importance and constant use 





of the general formula for the strength of 





a beam under transverse loads, make it 
very desirable that it should be presented 





in a form easily understood by everyone 





who uses it. It is, however, usually de- 





rived by the use of calculus. This is an 
elegant and convenient method for a many practical designers who have oc- 
ithematician, but it prevents a good casion to use the formula from following 


1} | VOTH: i 
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SMALL GASOLINE MARINE ENGINE. 


its derivation step by step and becoming 
really acquainted with it. For myself, I 
never really understood what that mys- 
terious quantity called the “moment of 
inertia” really is, and what it could have 
to do with the strength of a beam, until I 
figured it out by simple geometry and 
arithmetic. This made the matter clear 
to me, and may perhaps help some others 
to understand it. 

Sefore starting the formula, it will be 
well to recall the few experimentally de- 
termined facts or principles on which 
rests the whole theory of flexure. These 
are: 

Principle 1—In every beam subjected 
to bending strains there is a set of fibers 
that are neither compressed nor stretched. 
These fibers lie in what is called the “‘neu- 
tral surface.” All fibers lying on one side 
of this surface are in compression, and 
all fibers lying on the opposite side are 
in tension. Thus, in the beam of rectan- 





gular cross-section shown in Fig. 1, loaded 
by the weight W, ef 9h is the neutral sur- 
face. All fibers above it are shortened in 
the bending, and all fibers below it are 
lengthened. The line #j, which is the 
intersection of the neutral surface with the 
cross-section @ bcd, is called the “neutral 





axis” of that cross-section. 
——_ : Principle 2—The lengthening or short- 
ening of any fiber is proportional to its dis- 
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tance from the neutral surface. Also, 
the stress produced in a fiber is propor- 
tional to its lengthening or shortening; 
hence the stress in each fiber is propor- 


tional to its distance from the neutral 
axis. 
Now let us apply these facts to the case 


It 
is built into a wall and loaded on the end 
with a weight W. Let 88 be the neutral 
surface. Let us consider the section @ 6 
of the beam at the wall as composed of a 
comparatively small of large 
fibers—for example, nine, as shown. The 
weight W tends to pull down the free end 
of the beam, or cause it to rotate around 
the point P. The this ten- 
dency is the weight W in pounds multi- 
plied by the distance / in inches; that is, 
Wil. This is the moment in inch-pounds 
with which the weight W to 


of a cantilever beam, shown in Fig. 2. 


number 
of 


measure 


tending 


is 





Support Support 
Fig. 1 American Machinist 
DERIVATION OF FORMULAS FOR 
STRENGTH OF BEAMS 
break the beam at the section @ Db. If the 


beam does not break, it is evidently be- 
cause other forces, having a moment equal 
to that of the weight, and acting in che 
opposite direction, holding it up. 
These other forces are the stresses in the 
fibers of the beam itself: 


are 


Now, let /,; = area in square inches of 
fiber 1; 

fo = area in square inches of 
fiber 2; 

f/f; = area in square inches of 


fiber 3; 


and so on up to 


f, = area in square inches of 
fiber 9. 
Also, let S,; = the stress in pounds per 


square inch on fiber 1 

Se = the pounds per 
square inch on fiber 2; 

S, =the stress in pounds per 
square inch on fiber 3; 


stress in 


and so on up to 
S, = the 


a pounds per 
square inch on fiber 9. 


stress in 
Then we shall have 
S, /; = total stress 
fiber 1; 
S, f, = total stress 
fiber 2; 
S; /, = total stress 
fiber 3; 


se 


n pounds on 


in pounds on 


_. 


n pounds on 


and so on up to 


S, /, = total stress in pounds on 
fiber 9. 

Let c, =the distance in inches of 
fiber 1 from the neutral 
axis ; 

C. = the distance in inches of 


fiber 2 from the neutral 


axis ; 
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¢€; = the distance in inches of tances of the different fibers from the 
fiber 3 from the neutral neutral axis: 
Qxis ; Let S the stress of the outer fiber ; 
and so on up to _ and the distance of the outer fiber 
¢, =the distance in inches of fom the neutral axis. As the stress on 
fiber g from the neutral the different fibers is proportional to 
SEIS. their distances from the neutral axis, we 
Then the moment of any fiber (in inch- pave 
pounds) about the point / is the stress on ¢ P 
that fiber multiplied by the distance of the — (2) r or S, 
fiber in inches from ?. That is, 
S, f; ¢, = moment of fiber 1 by which the and similarly, 
stress in fiber 1 helps to bal- . S ¢ S ; 
ance the moment of /1’, _— 
he 7(-100) 
6 
s % s 
‘ 
Cross ~My : 
Section b 
hig. 2 
Ww ' 
DERIVATION OF FORMULAS FOR STRENGTH OF BEAMS 
S. fe C2 = moment of fiber 2 by which the Now, substituting all these values for S, 
stress in fiber 2 helpsto bal- Sy, S;, etc., in equation (1), we get 
ance the moment of IV’, ; S s S 
“ie s : i um of ( f.c?2 
S £5 cs = moment of fiber 3 by which the sil 
stress in fiber 3 helps to bal- plus all the othe 
ance the moment of IV, S 
(3) or If (sum of f,c2+f,c2 
and so on up to 
SoJs ts moment of fiber 9 by which the plus all the others). 
stress in fiber 9 helps to bal- Now, we have onl¥ the bending mo- 
ance the moment of II’. ment Wl (which, to be more general, and 
Now, if we were to write enough terms = | huacle = Varerwen a loading, we had 
in this series to include every fiber in the better call M), the greatest stress per 
beam, the sum of all the terms would evi- S@¥@r¢ inch existing in the beam, the dis- 
dently be the total resisting moment with ‘°° 0! the most distant fiber from the 
neutral axis, and the sum of the terms in 


which the fibers of the beam oppose the 
bending moment exerted by the external 
force W. But if the beam does not break, 
these two moments are equal; hence we 
have the equation, 

(1) Wl=sum (S, f/,¢,4+S 9 /s ¢s 

all the others). 

This is the general equation for strength 
of beams as it stands. But it not 
a form to be of practical use, because 
it involves all the different stresses 
square inch (S, 8,, etc.), from o at the 
neutral axis to the greatest stress ex 
We are only con 


plus 


in 


is 
per 
isting in the beam. 


cerned with the 
in the beam: because, if that is within the 


greatest stress existing 
limit of safety, the smaller stresses are 
still further within that limit; and, on the 
other hand, if the outer fiber breaks, the 
others to Principle 2, 
however, will enable us to eliminate the 


are sure follow 


smaller stresses by expressing them in 


terms of the greatest stress, and the dis- 


the parenthesis 


Each term consists of a 
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small part of the area of the cross-section 
of the beam multiplied by the square ot 
its distance from the neutral axis; and if 
we could put in enough terms to include 
all the fibers in the area of the cross-sec- 
tion, and then add them all together, we 
should have the quantity called the ‘“mo- 
the 
The exact value of 


ment of inertia” of cross-section, 
which we may call /. 
I can only be found by the use of calculus, 
but a very fair approximation may be 
easily made for any section if necessary. 
But it is usually only necessary to go to an 
engineer's handbook to find the. values 
of f (in inches) tabulated for all ordinary 
cross-sections. 

We now have the complete formula as 
ordinarily given: 
(4) M= —I. 

Cc 

This is applicable to any cross-section, 
and to any form of loading. The methods 
of finding M for more complicated loading 
than we have used are given in any text 
book on Strength of Materials. (Merri 
man’s “‘Mechanics of Materials” is a very 
Published by John Wiley & 


York.) The values of € for 


cross-sections are tabulated in 


good one, 
Sons, New 
different 
hand-books, but € may be usually found 
from the proved fact that the neutral axis 
of a cross-section always passes through 
Thus, in I-beams, 
the neutral axis is 
half the depth of 


its center of gravity. 
or rectangular beams, 
in the middle, and € 
the beam. The value of S, to be used in 
finding what load a given beam will carry, 
is the greatest permissible stress for the 
material used 

In order to clearly show the method 
of finding approximate values of J, if nec 
essary, let us apply the formula to find 
how heavy a weight W can safely be hung 
on the end of the beam shown in Fig. 2, 
made of 4z0 inch Georgia pine, on edge: 

To find the moment of inertia, divide 
the section into moderately small parts 
by lines parallel to the axis, get the area 
of each part in square inches, and multi- 
ply it by the the 
gravity of the part from the axis. 


distance of center of 
In Fig. 
3, half of the section gives 
- / 1 2 + 1 2) c(ol 3_i ejot 4 
(5) > 3s )°-+ 31g )°--1.5(25 )°--1.5(27 ) 
Multiplying this out, we get / = 52.86. 
The accurate formula for the rectangle, 
54. So our 
rough approximation is correct within less 
than 3 per cent. Take S 
per square inch, and « 3 inches, and we 
have, by substituting in formula (4), 


as found by calculus, gives / 


2,000 pounds 


2000 
(6) J7/ 52.86 


3 


35,240 1nch-pounds. 


But for the loading shown in Fig, 2, J7 
Too Il 
352.4 


W /, or. as 7 1oo inches, .1/ 


35,240 inch-pounds. Hence, II’ 
pounds, 

It will be noticed that in Fig. 3 I have 
divided the section into narrower strips 
at the parts most distant from the axis 
This is because these parts have by far 


the greatest influence in determining the 
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value of J, because the square of the dis- 
tance from the axis increases rapidly. A 
little practice in figuring out moments of 
inertia of different sections will clearly 
illustrate the importance of placing the 
material of beams and girders as far as 
possible from the neutral axis. The mo- 
ment of inertia of the section is the factor 
which takes account of the shape and 
distribution of the material, and its in- 
fluence on the strength of the beam or 


girder; and the same amount of material 
may be so distributed as to make the mo- 
ment of inertia large or small, and, con- 
sequently, make the beam strong or weak 
—a fact which is familiar to all. 





Fig. 1. ADJUSTABLE GUIDE. 


A Screw Plate with Adjustable Cen- 
tering Guide. 
herewith a screw plate 


We 


possessing a feature of novelty, and one 


illustrate 


which will be at once recognized as of 
practical value. It is of the greatest im 
portance to start a die square upon a bolt 
or rod to be threaded, and it is the ex 
perience of all who have tried it that it is 
difficult or impossible to do this unless a 


guide is provided. Collars have been 
used, and sets of collars are sometimes 
furnished with die stocks; but they are 


always more or less unsatisfactory, as 
they only approximately fit, and entail the 
trouble of changing with each change of 
size. 

The present arrangement, which surely 





GUIDE. 


Fig. 2, DETAILS OF 


requires no explanation, is instantly ad- 


justable to any size within its range, 


whether a regular size or not. By turn- 
ing the milled cap, three pivoted jaws are 
The 


three eccentric slots in the cap, which re- 


adjusted to any required diameter. 


ceive lugs projecting from the jaws, are 
made at such an angle that the friction of 
the arrangement is sufficient to keep the 
jaws where they may be set. The cap is 
held in place by two little beveled clips; 
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and on removing the two screws which 
secure them, all the parts may be instantly 
removed. Fig. 1 shows the back of the 
die holder with the adjustable guide in 
place complete. Fig. 2 shows all the parts 
removed and the cap turned over. 

This screw plate is made by Edward F. 
Reece, Greenfield, Mass. 

A cs A 


Economy of High-Pressure 
Steam. 


The 


The numbers of practical letters that we 
are receiving in these days tell us most 
the “American Ma- 
chinist” is in with the everyday 
work of the shop. May their number 
be less! The following is of the 


emphatically how 


touch 


never 
kind that we especially welcome: 
“Editor American Machinist: 

“Your deal to say 
about the big shops, and what is going on 


paper has a good 
in them, and how they do things, and I 
like to read all that, whether I ever get a 
show in a big shop or not; but there are 
things coming up in the little shops too, 
and I hope they have some rights in your 
Now, I happen 
We 


have only three lathes and a planer, a 


paper as well as others. 


to be working in quite a small shop. 


shaper, an upright drill and a little black- 
All the tools don’t all 
We have a 4 horse-power en 


smith’s fire. run 
the time. 
gine and a little horizontal boiler, loco- 
motive style, and I look after the engine 
and boiler and keep up the steam. I have 
a good deal of ‘sojering’ work in the lathe, 
and the engine and boiler are in first-rate 
shape, so that it is only a little trouble to 
keep things going all right. 

“Now, about the engine and boiler, I 
have got one thing that puzzles me a good 
When the work is light in the shop 


35 pounds of steam will keep the engine 


deal. 


going, and 40 pounds are enough at 
The 
pounds, and I calculate to keep the steam 
8o and When I that 
much steam everything goes along slick, 


any 


time. saiety valve is set at 100 


between 90. have 


and I can run with a very light fire, and 
I don't have a bit of trouble. But it has 
happened to me a few times to get caught 
with low steam, and every time I have 
had a lot of trouble to work it up again as 
long as we kept running. Once or twice 
I have started up in the morning with only 


just enough steam to make her run up to 


speed, and I have had my hands full 
crowding the fire as hard as I could until 
noon; and then when the steam had a 


1 
| 
I 


chance to pick up while we shut down 


for dinner, I would not have a bit of 


trouble all the afternoon. 
“It certainly makes a difference with the 


water too. There is a little feed pump 


worked by an eccentric on the main shait, 
and the end of the suction pipe runs down 


into an open cup. We regulate the feed 


by letting water run into this cup from a 


faucet. I have a long handle to the faucet 


lever and I can set that to a mark. and 


generally I will hardly have to change it 
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all day; but just as sure as I forget the fire 
and let the steam run down, the water runs 
down too, and that only makes it so much 
harder to pick up. 

“Now, Mr. Editor, if you can tell me 
why this is so I will be very much obliged. 
It is no use telling me that I am mistaken 
about it, because I have tried hard 
enough already to believe that. When I 
have steam enough to run with, why 
should I want any more, and why should 
the high-pressure steam make such a 
difference? 

“i 

We take great pleasure in assuring our 
friend that his experience is perfectly cor- 
rect, and that things work with him just 
as they should work under the conditions 
which he describes. If he, or if anyone 
else, should have rehearsed the same con 
ditions with different results, we would 
have been unable to accept the statements 
Engineers long ago found out the advan 
tage of high steam pressures 

Now, as our correspondent has neg 
lected to tell us the size or speed of his 
engine, we will assume a case that will 
do well enough to illustrate the opera 
tion. Say that the engine has a cylinder 
5 inches in diameter and 10 inches stroke, 
running at 150 revolutions per minute, 
giving a piston speed of 250 feet per 
minute. This will give us very near the 
icur horse-power alluded to by our cor- 
respondent, or perhaps a little more than 
he would want, but the actual power de 
veloped need not be considered. If we 
run the engine first with the steam low, 
and then with the pressure considerably 
higher, and with such a cut-off in each 
case that the same mean effective pressure 


is secured, the power developed will be 
equal, and it will only be necessary to 
consider the steam consumption. 

Running first with steam at 35 pounds 
effective pressure, and cutting off at 34 
stroke, the mean effective pressure will be 
33 pounds, and the indicated horse-power 
will be 

5° X .7854 X 33 X 250 + 33,000 = 4.9 
The same power will be developed if we 
run with steam at 80 pounds pressure and 
cut off at 1-5 stroke, as that cut-off will 
give the same mean effective pressure of 
33 pounds. 

The volume of steam used in the first 
case will be 
4 -- 144 = 25.62 


5° X .7854 X 250 
To this we add, say, 10 per cent. for clear- 


oe 
ance: 


Then, with the steam at 80 pounds, th 
volume used will be 


:-§ 144 = 0.52 


To this we add the same actual amount for 


5 7854 X 33 X 250 
clearance as before: 
6.82 + 2.560 9.35 
2 2 } f Ms . ¢ 
Here we have 28.18 cubic feet of steam at 


35 pounds doing the same work as 9.38 


cubic feet at 80 pounds. The case, how- 
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ever, is not quite as bad as this would 
make it appear. We first find the amount 
of water represented in each case—a cubic 
foot of steam at 80 pounds weighing more, 
or embodying more water, than a cubic 
foot of steam at 35 pounds. We multiply 
each volume by the weight of 1 cubic foot 
of steam at the given pressure: 
28.18 & .11903 = 3.37906 pounds of water 
9.38 X .21943 2.058 * 
As more heat is required to raise a 
pound of water to the higher steam pres 
sure than to the lower, it is necessary to 
ascertain the amount in each case. Sup 
posing the water to pass through a feed 
water heater before entering the boiler, 
and to be heated to 200 degrees, in either 
case the amount of heat in thermal units 
required to convert I pound of water at 
200 degrees, into steam at 35 pounds, or 


into steam at 80 pounds, would be 999.7 


units and 1,012.7 units, respectively. Then 
3.3790 X 999.7 = 3378.58 
2.058 1012.7 2084.14 


This shows the heat to be imparted by 
the fuel in either case to do the same work 


Chen 


This means that 62 per cent. more heat 
would be required to do the same worl 
with the steam at 35 pounds than would 
be required with the steam at 8o pounds 
Of course the method here pursued is 
extremely crude, and all the conditions of 
the case are not considered, but it may 
serve better than more elaborate compu 
tations to give a general idea of the causes 
and effects which lead to the difference in 
results. It is probable that an engine so 
small is not provided with an automatic 
cut-off, so that the operation will not be 
as sharp and simple as we have assumed 
It may, indeed, have a shaft governor, 
automatically changing the throw of the 
eccentric; but this will make great 
changes in the amount of compression, 


entirely upset our clearance al 


lowance, 
and complicate other particulars. It is 
more probable that the engine is a plain 
slide-valve engine with a throttling gover 
nor, which will entail constant wire 
drawing and some superheating, making 
the problem, as a whole, too intricate 
to be even stated without opening large 
opportunities for unsatisfactory discus 
sion. Still, the fact remains that, with 
the steam at ‘omparatively high pres 
sure, the volume used will be so much 
less than when the pressure is low that a 


saving of fue ind water is almost un 


avoidable 


* + as 


The Naval Appropriation Bill. 

The Naval Appropriation Bill carri 
with it, among many others, the following 
appropriations for machinery, et 

For a reserve supply of guns for ships 
of the Navy, $250,000. 

A reserve supply of projectile s for sl Ips 


of the Navy. $200,000 
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For an additional supply of torpedoes, 
$142,000 

\n appropriation of $250,000 was made 
toward the armament of modern guns for 
auxiliary cruisers, as provided by Act of 
Congress, March 3, 1891 

The District of Columbia Navy Yard 
will receive the sum of $50,000 for cupolas 
and blowers, traveling crane and runways, 


swing cranes, blower engines and iron 


The | ) pedo Stat t Ne« vport R | 
\ ' p tio Ot S75,.000 
if ; } 1 ] 
ou ( pre ed w ft Is 
nd inst nen 
The Ss liv pnt ted 
I 17 1 ppropriater 
or the Burt 1 | Ip t ut of whicl 
W be p h Natt ronon 
Ca nst 11T1¢ { 


ppropriat S09 00% th w are t 
be purcl f 
The Navy \ ( 
dO Om ‘ t 
plat 
\ N \ 
\ lat Port R >. % $ 
( 34.000 ' 
; ; ; » et 
S \\ t $11.g8o 
$1.250.000 1) ted, out of which 
ire ft I [1 ( te t« pneu 
1 t t psta t¢ l 
Wil ircl i nery nd 
to oO! p L wmisti ts 
for draiting 1 
Phe sum of $425,000 is appropriated for 
the « plet repairin | preserva 
tion of | vessel ilso new 
boiler | ev, refrigerating and auxil 
wary 1 ery nad tl repa 1 care ol 
machinery for l tug 
$30,000 is appropriated for new boile 
tubes for tl] New Yorl “Columbia” 
and “Minneapolis; the total appropria 
tion for steam machinery of all kinds being 
$728 SO 
In addition to the above, the sum of 


$150,000 is appropriated to continue work 


on new machinery to replace the present 


engine boilers, et of the United State 

stean Ip Chi c S 100.000 tor new 

boilers and repair to engine ind ma 
i 

chinerv of tl **Atlanta:’’ $60,000 for new 

boiler for the “Di Iphin " $s 9000 to com 
, ' 

menes new 1 " 1 ry to rep ic¢ pre sent 

engines. boilers. et of the “Hartford;” 

S& O00 ( hiner 1 
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ri t ist e bat 
th g } t; +) ‘ t 

1 
ordi e upon 
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$875,000 for five torpedo boats, to have a 
maximum speed of not less than 26 knots. 

$800,000 for ten torpedo boats, to be of 
domestic manufacture in all their parts— 
one seagoing battle-ship and one torpedo 
boat to be built on or near the Pacific 
Ocean, one torpedo boat on the Missis- 
sippi River, and one on the Gulf of 
Mexico. 

$7,670,669, on account of the hulls and 
outfits of vessels and steam machinery 
heretofore authorized. 

$4,871,454 for 
authorized by previous Acts of Congress. 

The total amount of the Naval Appro- 
sill is $31,611,034.95, Or an in- 


armor and armament 


priation 
crease O! $12,779,133. 


aaa, 
Test of a Compound Air Compressor. 


The published data regarding the actual 
performance of air compressors are so 
meagre that we are glad to be able to pre- 
sent herewith some facts abstracted from 
the report of a test of a Norwalk com- 
the mines of the St. 
Joseph Lead Co., at Bonne Terre, Mo. 
The test was made by Messrs. F. C. 
Weber and W. K. Lanman, and formed 
the subject of a thesis presented by these 


pressor, located at 


gentlemen for the degree of Mechanical 
Engineer at Cornell University. 

The complete test involved the perform- 
ance of the boilers, and of the engine driv- 
ing and forming part of the compressor. 
The data obtained which relate to those 
parts of the test are not here included. The 
compressor is of the well-known Norwalk 
two-stage construction, with an _ inter- 
cooler placed between the two cylinders, 
through which the air passes on its way 
from the first to the second cylinder, the 
purpose of the intercooler being, of course, 
to absorb the heat, and so begin the sec- 
ond stage of the compression at a low 
temperature. The intake valves of the 
first cylinder are incased, and a suitable 
conduit of wood is provided*for introduc- 
ing outdoor air to the machine. The di- 
mensions of the air cylinders are as fol- 
lows: 

Low-pressure, 36 x 36. 

Clearance of same, 2.3 per cent.; 

High-pressure, 20 x 36; 

Clearance of same, 1.4 per cent.; 

The speed of the compressor during the 
test averaged 52.2 revolutions per minute. 
The intermediate receiver pressure was 
39.4 pounds absolute, and the final pressure 
75 pounds absolute. 

The temperature readings for the air 
are as follows, Fahr.: 

Inlet air, 82 degrees; 

Air at beginning of compression, as- 
sumed to be 90 degrees; 

Air entering intercooler, 243 degrees; 

Air leaving intercooler, 119 degrees; 

Air leaving high-pressure cylinder, 224 
degrees. 

[Temperature due to adiabatic 
pression, 426 degrees.—Ed. ] 

The cooling water circulated consecu- 


com- 
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tively through the high-pressure cylinder 
jacket, the low-pressure jacket and the 
intercooler. The following are the tem- 
perature readings of this water, Fahr.: 

Entering high-pressure jacket, 77 de- 
grees; 

Leaving high-pressure and entering 
low-pressure jacket, 80 degrees; 

Leaving low-pressure jacket and enter- 
ing intercooler, 84 degrees; 

Leaving intercooler, 99 degrees. 

The cooling surfaces were as follows: 

High-pressure jacket, 21 square feet; 

Low-pressure jacket, 30 square feet; 

Intercooler, 212 square feet. 

The weight of water passed per hour 
was 12,633 pounds. 

Following are the heat accounts: 

Heat produced in low-pressure cylin- 
der, B. T. U. per hour, 354,531; 
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Heat produced in high-pressure cylin- 
der, B. T. U. per hour, 241,934; 

Heat rejected in low-pressure jacket, 
B. T. U. per hour, 50,533; 

Heat rejected in high-pressure jacket, 
B. T. U. per hour, 37,899; 

Heat rejected in intercooler, B. T. U. 
per hour, 180,498; 

B. T. U. passing through each square 
foot of cooling surface per minute, 17.6. 

[A calculation of the heat passing the 
different cooling surfaces separately, 
shows the anomalous fact that the thick 
iron cylinder jackets passed more heat 
per square foot than the thin copper tubes 
of the intercooler; thus: 

B. T. U. passing high-pressure jacket 
per minute and per square foot, 30. 

B. T. U. passing low-pressure jacket 
per minute and per square foot, 28. 
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INDICATOR CARDS FROM AIR COMPRESSOR. 
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inch, and our publication will include in- 
dicator cards taken at this high pressure. 
So far as we know, these cards are unique, 
and will, we trust, be of corresponding 
interest 
A A A 
Cranks on Cranks. 


We have an account of another wonder- 
ful engine. We could agree to produce 
from exchanges one a week of those revo- 
Jutionary mechanisms, if it were not that 
This 


time it is only claimed that the engine ts 


our readers would tire of them. 


to “maintain the same amount of energy 
the old- 


The cylinder recipre yvcates 


with half the boiler capacity of 
style engines.’ 
ll as thi 


as we piston, one moving in one 


direction as the other moves in the Oppo 


site. “When the engine takes steam the 
piston is at the end of the stroke; but 
steam acting on both cylinder and piston 
at same time—crank of piston being at 
end stroke out, and crank of cylinder at 
end stroke in—steam acts double.” 

There is certainly an idea in thi Can 
not someone get up a locomotive that will 


run in both directions at once on the same 
fuel? 
A A A 
System of Machine-Shop 
Book-Keeping. 


Short 


Each job or contract must | ven a 
number ina record book kept for this pur 
pose, the numbers running up as far as 
de ired, when a chang can be made by 
prefixing a letter and beginning another 
series of order numbers, as Ar, A2, and 


so on—this record or order book to con 
tain merely the number, name of job, ship 
ping directions, price, and other primary 
matter demanded by local circumstances 

After all arrangements are settled, a list 
should be 


made out on a printed form, having as a 


of details or bill of material 


heading all information printed regard 


ing disposition of work, of time, weights 


of material, costs. when work is due for 


shipment, shipping instructions, etc.; cost 


of machine work, floor work, blacksmith 
in fact, any and 


detail 


ing, pattern work, and, 


all information that is desired in 
should have an allotted space on this de 
tail 
pads of good paper, of a suitable grade, 


so that multiple copies may be had by us 


sheet—these sheets to be put up in 


ing carbon paper. 

The time-cards to use in the shop are 
printed in sheets of small slips, separated 
by perforations like sheets of 


These 


and are in sheets of five slips eac 


st Wps 


slips are 6 inches long by 1'4 wide, 
h, making 


a sheet 7!. x 6inches. On each slip there 


are ruled and printed spaces for the work 


man's number, order number, nature of 
work, hours’ service and cost These 
time cards. or sheets of slips, are printed 


on paper of different tints—say light-blue 


for smith shop, pink for machine shop, 


yellow for pattern shop, ete. FE: 


of ce vurse, 


also printed thereon the n: 
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partment in which the work is performed, 
the object of the coloring being to facili- 
tate and minimize the labor of the book- 
keeper. If a very minute or hair-split- 
ting division of the costs on individual 
operations is required, the time-slips for 
machine shop may be further sub-divided 
by printing on them lathe, planer, shaper, 
drilling, milling, vise work, etc. In work- 
ing this system, the men fill out as many 
slips on a sheet or sheets as they have 
been employed on different jobs for the 
day—bearing in mind that only one order 
or job number can be written on one slip, 
no matter how many slips are required. 
Usually but one sheet of five slips is re- 
quire d to hold the day’s work. 


It will be necessary for the foreman or 
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does the pricing; boy goes on and tears 
them into slips, and stacks them by order 
number; time-keeper takes each stack, 
runs through them as through a column 
of figures, and gets a footing for his daily 
cost sheet. To-morrow he adds to-day’s 
cost, so each day we know to a cent the 
amount expended on each job for labor. 
When a job is completed, the labor cost 
is transferred from the daily cost sheet 
to the bill of material; next, the material 
is pieced per item, and thus we have the 
exact cost. 

To get the pattern-shop cost, foot up 
the stack of yellow slips; blacksmith-shop 
costs, ditto blue ones; machine-shop cost, 
Want to know what it cost to 
, just 


pink ones. 
do the planing, milling, drilling, etc 





DUPLEX SPR‘ 


for each department foreman, to “O. K.” 
that 
hours 


the day's ticket of each man, to see 


he has reported full amount of 


worked, so that no claim of shortage can 


come up afterwards; and the time 
keeper must also see, before the slips 
are finally detached from each other, 
that the full amount of time claimed 


checks correctly with the check-board re 
port. If no discrepancy is found between 
check-board and ticket, with foreman’s 
: the 


no mistakes are 


“QO. K.,” no claim can be allowed 


men for mistakes; in fact, 
ever claimed, as each man certifies to his 
time when he presents his time-card to his 
This 


as, when once the slips 


foreman precaution is necessary, 


are separated and 
assorted by job number, it becomes too 
difficult to use them as a means to settle 
the roll 


the date can be stamped on each slip be 


“kicks” against pay However, 
fore tiling them away, if deemed neces 
sary 

The cards are first assorted by color; 
then the book keeper prices amount ol 
work by the 


Now please 


amount of book-keeper’s labor on one of 


hours shown on each slip. 
consider that for this small 
these slips we have the following informa 
tion befor We know the 

that he pl 


e us: workman: 


know aned, turned, milled or 


performed some other definite operation 


ona certain piece of a certain job on such 


a day, and know the exact cost of such 


operation, and can therefore make what- 


ever use of it we see fit The oftice boy 


assorts the sheets by colors: time keeper 


CKET 


CENTERS. 


simply sort it out individually. It is all 
there, and the printer has fixed it so you 
can't lose it. Really, the printer has done 
it all; separated your departments by tints 
and your individual labor operations by 
a single word printed on each slip; so you 
have nothing to do but put on the price 
the 


substantial details it is possible to obtain 


and have in hand most minute and 
on which to base an estimate for cost of 
future work. 

When through with bills of 


they may be filed consecutively in a box, 


material, 


or pasted into a stub-book 
o W. 
a a A 
Sprocket Milling Machine. 
The Davis & Egan Machine Tool Co., 
brought 


CHAPPELL. 


of Cincinnati, O., have out a 


milling machine adapted to milling 
sprocket wheels. 

The machine itself is of the knee and 
overhanging arm type, with arrangements 
for tying the knee and arm together by 
slotted braces 

The duplex centers for holding and 


the 


dexing wheels are shown by 


above engraving. 

They can be used for cutting sprocket 
wheels or gears up to 81% inches in diam- 
eter. The dividing mechanism consists of 
duplex plates, with divisions to corres- 
pond with the The 


plates are fitted to the outside ends of the 


sprockets to be cut. 


spindles, and are carried by pins located 
which cause the 


The 


on the large gear wheels, 


spindles to rotate simultaneously. 
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locking device is pivoted to the head, and, 
by raising the ball end, the locking latches 
are lifted out of the notches in the index 
the 
shown, the spindles may be rotated to the 
next notch, and then securely clamped by 
a simple device. 


wheels, when, by means of lever 


The pieces to be milled are mounted in 
gangs on arbors which are securely fitted 
in the two indexing spindles, thus per 
mitting a large number of sprockets to be 
the The 
arbor carries two cutters having the re- 


milled at one setting. cutter 


quired form. 
A - + 


A Compressed Air Paradox. 


BY FRANK RICHARDS. 


When goods are to be shipped to any 
mode in which 
they are packed may have much to do 


the 


considerable distance, the 


cost of 
both 


to be dealt with, the latter sometimes hay 


with transportation \s a 


general rule, weight and bulk have 


ing really the greater weight, 
While 
it does often happen that the bulk may be 


so to speak 


the net weight cannot be reduced, 


This leads to the pressing of hay and cot- 
ton into compact bales, and it leads also, 
just as directly, to the reduction of volume 
ol airor the gases foreconomical transn 


sion. One does not go far in com 


tions upon the transmission oj air through 
long pipes before he stumbles over, or up 


against (they don’t always get over it) 


the paradox that by increasing the 
sure at the outlet end of the pipe the 
sure required at the inlet may be reduced 
Not only the head, or 
be reduced, 


may be 


difference of pres 
but the total pres 


] 
l 
I 


sure, may 


sure also 


reduced most astonis 
ingly. 

I have only recently received an inquiry 
a friend who has been having an in 
this 


from 


teresting experience in connection 
He wants to know, for instance, whether 
the rule that is reasonably reliable for com 
putations relating to high pressure air is at 
all applicable to low pressures. It is not 
easy to see how his question applies ever 
to his own case, for while he has (in his 
low end of his 


mind) a pressure at one 


pipe, he has a pressure big enough to 
frighten him on the other end. The cas« 
that “We have 


3-inch pipe, 5,000 feet long, through whi 


1 


he cites is as follows: 


it is desired to transmit 500 cubic feet « 
free with a terminal pres 


‘| he 


I compute it, seems 


air per minute 
sure of 1§ pounds friction head, as 
enormous.” Oj 
course it does; it seems enormous because 
it is enormous 

Now, in designing pipe lines for com 
pressed air, it is easy to remember that th: 
velocity of flow should not exceed 20 feet 
per second. Let us see what the velocity 
would be in this case \s the delivery 
pressure is I5 pounds, or, say, 
pheres, the flow would be 


cubic feet per minute 


ond. 


The cubic capacity of one foot of 


pipe 1s 3° X .7854 X I+ 144 


3-inch 
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Then, 4.166 ~ .04908 
84 feet per second. When we 
that the head required to drive the air is 
as the square of the velocity, it is evidently 


.04908 cubic feet 
remember 


a pretty serious thing when that velocity 
is four times as large as it should be. 


The formula which I use for the head 


N? 1 
H - 
TOOOO ras a 
as previously published in these columns 


H being the 


required to maintain the flow, 


excess of 


V the vol 


head or pressure 
ume of air delivered in cubic feet per min 
L the in feet, D the 


diameter of 


ute, length of pipe 
and @ a 


with the size of 


the pipe in inches, 


constant varying pipe, it 
73 


being for 3-inch pipe 


eltore 


to the case I 


\pplying the formula 
us, we have 


> 


H — 176.7 


10000 as X «99 

and as this is excess of pressure required 
at the inlet, the total gage pressure will be 
70.7 = I 1 ds 
170.7 + 15 IQI.7 pound 

Now, suppose that we increase the de 
] ery pressure to } itn sphere inste j 
of 2 as before, or to 45 pounds ige pres 
sure By going tl ugh the computat 
upon this basis, we find that the head re 
‘ 1 } ; ia ~— = 
1 ( ) 14 | I 

nd the to let Pp sure \\ ) So 

' 

pounds instead I por 

\nothe vors t n the 
b It ‘ ‘ 1 1 nsl 1 000.000 
LIC eet m7 ~ 24 a) 
thirouvl pip ] In d ete! 1d 
I2 es lor . tl 1 tel i pre scure oO 
I pound 2.000.001 t 24 hours will be 
1.388 cub t per minute nd as th S 
at a pressurt ) DO ad ral ute 
the volume wili be . of the above, o1 


eet, the velocity at discharg: 


and, 


\\ 1 be 110 icet pe minute, ot course 
the head re ured ist be higl It wi 
be 

1301 633 


10000 7-76 XxX I 


Now, SUDDOS«E t! it we made the delivery 


rt 
pressure 60 pounds instead of 1 pound 
The volume at discharge would then be 


7-6 cubic feet per minute 


] 1 
ind the head required would be 
279 6336 
- 62.79 pounds 

LOOWK > hy Bar I ! 

1d this added to the delivery pressure 
would e€ 62.79 60 122.79 Ss the 

1 
nitial pressure requ ed. or less than one 
ith of that 1 ured th the lower te 
1 nal pressure 

| the pipe Vv S toSu h in 

{ imeter! ind the a ry pre We 
1 7 1 , 

30 pounds, or thre spheres, the hea 
require vould be 

1 f 

} 

+f oP | 

10 S64 

] 1 > i en ae tes ‘ ‘ 

1 g t | 1 
the ini ssure would be 36.84 + 30 
60.54 

I this t s e ter?! velocitv 1S 
only 22 but the difference in cost b 


tween I2 miles ot 8-1n 


i 
length of 6-inch pipe may lead to the : 
adoption of the latter, although with it the 
lower velocity and pressure would be 1 
possible 
A A 6 
Tennessee Centennial Exposition. 
We hav already referred to the Ter 
nessee Centennial Exposition, which ts t 
be held t Nashy ‘ Tt x mit be 
ginning May 1, 1897 
We ¢ T t] tno ct! 1 < \\ b 1 
rospace. at that the test t ‘ 
will be corded hibitors in advancing 
their ow nterest 
Cwenty-five | ed 1 i hors 
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were pickled the cutters would not have to 
be ground as often; but it is doubtful if 
it would pay to pickle the castings to save 
what little time is necessary to regrind 
this set of cutters.” 

A A A 


The Use of Logarithms.—In Three 
Parts—Part III. 


The method of finding a logarithm be- 
longing to a given number being under- 
stood, it will be easy to see the method 
of finding the number if the logarithm is 
given. Thus, suppose we require the num- 
ber belonging to the logarithm 3.536741 
We look for the next smallest logarithm, 
which is .536685, and see at once that the 
first four figures of our number are 3,441. 
For most practical purposes this would 
be enough; but if we want, or think we 
want, the fifth figure, we subtract this 
next smaller logarithm from the one we 


have given. Thus: 
from .53674I 
take .536685 
giving 56 


We now take the number in the differ- 
ence column, opposite the logarithm, and 
find 
the difference is 126, and 
126) 56 |.4 
504 


56 


what part of it 56 is. In this case 


This quotient is our fifth figure. If we 
were not satisfied with five figures, we 
could add ciphers to the remainder 56 and 
carry the division further. As before, we 
may save this division by consulting the 
proportional part table. Thus, looking in 
line 126 for the number nearest to 56, we 
find 50.4 in column 4, showing 4 to be 
our fifth figure, as above. 

The foregoing, if thoroughly under- 
stood and absorbed, will enable anyone 
to use logarithms in any calculation in- 


This 


may 


volving numbers greater than one. 


answers most and some 
not care to take up what follows on the 
logarithms of decimals, which # given to 
Whether 


the reader does this or not, he should at 


purposes, 


make the treatment complete. 


this stage get a table of logarithms (and 
for a six-figure table there is none better 
than the one given in “Kent's Pocket 
Book’) himself with it 
To do this, let him multiply and divide 


and familiarize 
numbers by arithmetic and by logarithms, 
and compare results, which should always 
agree up to five figures. In a very short 
time the use of the tables will be acquired 
and confidence felt in the results. 
Logarithms, as applied to decimals hav- 
ing no whole number prefixed, differ from 
the foregoing in having negative charac- 
and for the benefit of those not 
familiar with negative quantities, a brief 


teristics; 


account of them ts given: 

A negative quantity is a quantity less 
than nothing—a statement which will 
stagger some, who will say such a thing 


is impossible. The best explanation can 
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be had by an illustration. Suppose a 
man’s total property in hand is worth one 
hundred dollars, while he owes debts to 
the amount of one hundred and fifty dol- 
lars. Obviously, if his property were 
to be applied to paying his debts, he would 
still be in debt fifty dollars—that is, he is 
fifty dollars worse off than if he had just 
nothing. In algebraic language he is 
worth minus fifty dollars, or fifty negative 
dollars. In this way it will be seen that 
debts are negative property, while assets 
are positive property, and a man may in 
crease his total of negative property by 
contracting more debts just as he can in- 
crease his positive property by acquiring 
more money. Thus, we may add or sub- 
tract negative quantities just as easily as 
positive quantities; and if a man’s debts 
exceed his assets, his final amount of prop- 
erty, as shown on the balance sheet, is 
negative. 

In this way the mathematician conceives 
of negative quantities as having an exist- 
ence just as well as positive quantities, 
and it may be said that this conception of 
negative quantities formed one of the first 
great advances in mathematical philos- 
ophy—for the ancients had no such con- 
ception. 

Negative quantities are indicated by a 
minus sign prefixed thus, — 3 or — 13. As 
was explained in the articles on Algebraic 
Formulas, this sign is also used to indi- 
cate subtraction of ordinary or positive 
quantities. The sign has thus two uses. 
In ordinary formulas the negative sign 
almost invariably indicates subtraction. 
This double use of the sign need not give 
rise to confusion, but the fundamental dif- 
ference of its two uses should be kept in 
mind. 

Another illustration—not so good phil- 
osophically, but better for practical pur- 
All 
readings above zero are called positive, 
and all below negative, and by keeping 
such a scale before the mind we may easily 
illustrate the addition and subtraction of 
negative quantities to or from other nega- 


poses—is the scale of a thermometer. 


tive or positive quantities; and this is nec- 
essary to render clear what follows. Thus, 
suppose we require to add — 3 and—5 
together; that is, 
to 3 
add — 5 
giving — 8 
for the that if the thermometer 
stands at 3 degrees below zero, and the 


reason 


cold be increased by 5 degrees, the result- 
ing reading will be 8 degrees below zero. 


Again, add + 3 and —5 together; that 
is, 
to + 3 
add — 5 


giving — 2 
that if the thermometer 
and the cold be increased 


for the reason 
stands at + 3, 
by 5 degrees, the resulting temperature 
will be — 2. 
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Similarly, add — 3 and + 5; thus: 
to — 3 
add + 5 
giving + 2 
for the reason that if the reading be — 3, 
and 5 degrees of heat be added, the result 
will be + 2. 

To sum up, in adding negative quanti- 
proceed as though they 
were positive quantities and prefix the 
negative sign to the result. In adding 
positive and negative quantities, take 
their difference and to the result prefix 
the sign of the greater. Or, again, add- 
ing a negative quantity gives the same re- 
sult as subtracting a positive quantity, and 


ties together, 


vice versa. 
Similarly, we 

quantities or subtract positive from nega- 

Thus, subtract — 3 from 


may subtract negative 
tive quantities. 
— 5: 


from — 5 

take — 3 

giving — 2 
for the reason that if our 
reads —5, and we take away 3 degrees of 
cold, the resulting reading will be 2 de- 
Again, subtract —5 from 


thermometer 


grees of cold. 
from — 3 
take — 5 
giving + 2 
for the reason that if our reading be — 3, 
and we take away 5 degrees of cold, the 


resulting reading will be +2. Again, 
subtract 5 from — 3: 

from * 

take + 5 


giving — 8 
for the reason that if 5 degrees of heat be 
taken from a reading of — 3, the result 
will be — 8. 

To sum up, in subtracting positive or 
negative quantities, change (mentally) the 
sign of the lower number and proceed as 
in addition. Or, subtracting a 
negative quantity gives the same result 


again, 


as adding a positive quantity, and subtract- 
ing a positive quantity gives the same re- 
sult as adding a negative quantity. 

It has been shown that for all numbers 
between 100 and 999.9 the characteristic of 
the logarithm is 2; for all between Io and 
99.9, 1; and for all between I and 9.9, o. 
Each time we divide the number by 10 
we subtract 1 from the characteristic. Di- 
vide by 10 again and subtract I again, and 


we see that for all decimals between .1 
and .9 the characteristic is —1, for all 
between .or and .o9 it is —2, for all be- 
tween .oo1 and .009 it is — 3, and so on. 


This may be put in a table, thus: 

For quantities between 1000. and 9999. 
the characteristic is 3. 
For quantities between 100, and 999.9 the 
characteristic is 2. 

For quantities between to. and 99.9 the 
characteristic is 1. 

For quantities between 1. 
characteristic is o. 


and 9.9 the 
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For quantities between .1 and .g9 the 
characteristic is — 1. 

For quantities between .o1 and .og9 the 
characteristic is — 2. 

For quantities between .oo1 and .0099 the 
characteristic is — 3. 
and so on; from which it will be seen that 
the negative characteristic of decimals is 
one more than the number of ciphers at 
the right of the decimal point. 

Now, it will be remembered that the 
decimal part of the not 
changed by changing the position of the 
decimal point of the number; from which 
it follows that the negative sign of the 
logarithm of a decimal belongs to the 
characteristic alone—the decimal part of 
the logarithm being positive. This is in- 
dicated in the logarithm by writing the 
negative sign over the characteristic in- 


logarithm is 


stead of to the left; thus, 2.687342. Such 
logarithms being partly positive and partly 
negative, one must keep his eyes open in 
using them. 

Let it be required to multiply .687 by 
035. The characteristic of .687 is 1, and 


of .035, 2; and consulting the tables, we 


find : log. 037 I 8360957 


log. .035 = 2.544068 

sum = 2.381025 
which the table shows to be the logarithm 
of 2404; and the characteristic being — 2, 
the decimal result has one cipher, giving 
.02404 for the answer. 
traction illustrates the necessity for being 
awake in this kind of work. In adding 
the 5 and 8 we have 1 to which 
is +- 1, because the decimal parts are posi- 
Adding —1 and —2 gives — 3, 
which added to 
Again, divide .035 by .687: 


The above sub- 


carry, 


tive. 
+ I gives — 2, as given. 
log. +035 = 2.544065 

log. .687 


difference 2.707111 
which the table shows to be the logarithm 
of 5095. The characteristic being — 2, 
the decimal result has one cipher, and the 
answer is .05095. In this subtraction the 
same necessity for care appears. When 
subtracting 8 from 5 we have + I to carry. 


In other words, we must subtract —1 
from —2, and then subtract +1 from the 
result That is, from 2 
take — 1 
giving — I 


From this take + 1 
giving — 2 

as written above. 
Again, square .83: 


log. .83 = 1.919078 
multiply by 2 2 
giving 1.838156 


the number for which is .6889. Here the 
same necessity for care appears. Multi- 
plying 9 by 2 we have I to carry, multi- 
plying —1 by 2 gives —2, and —2+1 


= — I, as given. 
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Again, extract the cube root of .4836: 
log. .4836 = 1.684486 
When we attempt to divide this by 3 we 
encounter a new difficulty, as —1 will not 
divide evenly, and the characteristic of our 
answer must be a To 
solve this problem we resort to an in 


whole number. 


genious subterfuge, and separate the 
logarithm thus: 

log. .4836 1 + .684486 
Subtract + 2 from the characteristic, and 


add + 2 to the decimal, which does not 
alter the value of the whole and gives: 

log. .4836 3 + 2.684486 
This we can divide by 3, giving 

1+ .894829 
which is the same as 
1.594529 

and referring to the table, we find this to 
be the logarithm of .7849. 

As a final summing up, illustrating most 
of the points made, let us solve a problem 
under a formula suggested in an unpub 
lished letter to the “American Machinist,” 
by Mr. Geo. T. Foote. This formula is 
from “Trautwine’s Pocket Book” (a prac- 
tical book if there are any such), and gives 
the diameter of a long pipe necessary to 


carry a given amount of water. It reads 
thus: 
SC of dis- 
i* . nies le n th ot 
charge in — a 
cu. ft. per x — os 


Diam. of } tt. 


sec 
pi on " head in feet es 
Mr. Foote’s example is a spring yield- 
ing 4.258 cubic feet per second; length of 
pipe, 3,265 feet; fall to point of discharge, 
26 feet. Required the diameter of pipe 
to carry it: 
log. of discharge 4.258 


-629200 


to 
to 


multiply by 


1.258412 

add log. of length 3,265 3.513883 
4.772295 

subtract log. of fall 26 1.414973 
divide by 5 5 ) 3.357322 

giving O71404 

add log. of .235 1.371068 


giving -O42532 


which is the the 
which the table tells us is 1.103 feet, or 1354 


logarithm of answer, 
inches nearly. 
Additional 
the negative 
in the reply to “Wm. L.,” 
and Answer column for February 27th. 
C. K. JACKSON. 
A A A 
A Feed-Water Heater on a Con- 
densing Engine. 
A correspondent sends us the accom 


illustrations of the use of 


characteristic will be found 


in the Question 


panying sketch. He has an engine with 


a jet condenser and running with 25 


inches of vacuum, and he suggests that 
by putting in a heater between the cylinder 
heat his feed 


and the condenser he can 


water up pretty high and so save lots ot 
get from the 


A is the engine cylinder, B is the 


fuel or more steam same 


boiler. 
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exhaust pipe from cylinder to feed-water 


heater, C is the heater, D is the jet con 
denser, and F is the pump. 


“Now, what I 


to know is, could they be arranged in this 


Our corres 


pondent says: would like 


way and produce good results? If not 
what are the objections?” 
The idea suggested by our corres 


pondent occurred to engineers many long 








A 
( 
—— D 
4 
r | 
Sure Mock 
years ago, and it was probably definitely 


settled as impracticable before he was 
We personally knew 


with the idea for 


born. of a man who 
was once carried away 
while It 
compounding ot 

and by 
] 


between cylinder 


a little was just before tl 


general marine engines 


began, putting in feed-water he 


ers and condenser 


was going to enable a transatlantic 
steamer to carry a thousand tons less « 

and a thousand tons more freight He 
of his error quite suddenly 
tact 


t} } 


one ot the Dig 


was convinced 
alone 


one day, and by the logic ot 


He happened to be on 


Hudson River steamboats, and naturally 
sought the engine room; and while there 
he put his hand upon the big eduction 


pipe, and his visionary scheme collapsed 
like any other bubble. 

If our friend will put his hand upon 
his steam pipe, and then upon his edu 
tion pipe, he will soon comprehend that 
heat 
high temperature in the way proposed 


The 


pressure corresponding to a 


he cannot his feed water to a very 


sensible temperature of steam at a 


vacuum ol! 
and it 


25 inches is about 130 degrees, 


could not be expected that water in a 
heater exposed to this steam would be 
heated to more than 125 degrees, while 
water could be taken from the hot well 
probably as hot as 120 degrees; so that 
we have regretfully to say that there can 
not possibly be anything in the scheme 
* +. A 

It is said that the last living link is now 
gone which connected the present genera 
tion with Stephenson’s Engine No. 1 on 
the Stockton and Darlington Railway 
Crawford Marley has just died in New 
Zealand at the age of eighty-three, and 
when a lad of thirteen he had a ride upon 
that famous engin ‘The Iron Horse,” 
as it was then named, was brought on a 
dray drawn by eight horses from New 


castle. When the locomotive had been 
1 


placed on the rails George Stephenson's 
brother, Joseph, who was in charge of it, 
asked Marley and a couple of other boys 
to run to a farmhouse near for some 
buckets, and the boiler was filled by hand, 


had 


three-quarters 


and when steam raised the boys 


a ride. That was nearly 


of a ce ntury ago 
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ELECTRICAL MACHINERY. 


Electrically-Driven Pipe-Flange 
Drilling Machine. 

We illustrate herewith a _ pipe-flange 
drilling machine in use at the works of 
the Addyston Pipe & Steel Co., of Cincin- 
nati Che general construction will be 
clear from the illustration, which is from 
a photograph. The two heads are adjust- 
able for any length of pipe within the 
range of the machine, whose entire length 
is 50 feet. Each head is fitted with four 
twist drills, by which eight holes are 
drilled at the same time; after which, by 
rotating the heads to new positions, an 
other set of eight holes may be drilled. 
In case the total number of holes in a 
flange is not divisible by four, two drills 


fitted to slide freely on the shaft, may be 
placed in the most convenient position for 
the work being done. 

The machine was made by the owners 
for their own use. 


A . A 


Advantages of Grooved Armatures. 
BY WM. BAXTER, JR. 

It is the general impression that the 
principal advantage of a grooved over a 
smooth core armature is that the former 
enables us to obtain a much greater out- 
put froma machine of the same size. This 
advantage, although in the strict sense of 
the word periectly true, is not the only 
advantage, and, in fact, is not even the 


workmanship, and greater efforts were 
made to guard against such defects. The 
belief, at that time, was very common, 
that the resistance opposed to the rotation 
of the armature by the field was exerted 
against the iron core, and that the wire 
was free from all strain; but it was soon 
found out that the reverse was the case, 
that the wire took practically all the strain, 
and that in machines of any size this ran 
up to a force of several hundred pounds 

To show what the strain on the wire 
of an armature really amounts to, con- 
sider the case of a machine large enough 
to transmit, say, fifty horse-power. Such 
a machine of the drum armature type 
would have an armature of about twelve 





may be omitted from each head, and most important one. The main point of inches diameter, and would run at about 
i, _ 
-_ 














ELECTRICALLY-DRIVEN PIPE FLANGE DRILLING MACHINE 


diametrically opposite holes only drilled 
at once, 

Index plates are provided back of the 
four armed stars, which carry the drills 
to provide for properly locating the holes 
The drills are racked in and out on the 
stars for adjusting to position for different 
sizes of pipe- all the drills of any one star 
being geared together so that all are set 
for diameter at once. The pipe is strapped 
to the adjustable rests shown, and the 
feeding of the drills is accomplished by 
1e¢ ding the entire body of the heads. 

Che machine is driven by a slow-speed 
electric motor, made by the Card Electric 
Motor & Dynamo Co., of Cincinnati. It 
is directly connected to the machine with 
out the intervention of belting, as will be 
seen, and is started, stopped and its speed 
controlled by the shaft shown running the 
entire length of the machine. This shait 


carries two hand wheels, which, being 


superiority of the grooved armature is to 
be found in the fact that it provides a far 
more rigid in fact, a perfectly rigid— 
support for the wire. In other words, it 
is a much better mechanical structure. 

In the early days of electric lighting, 
considerable trouble was experienced on 
account of the wire becoming loose on the 
armature, so that it would slip around 
bodily on the core. This was not to be 
wondered at, as the only thing that held 
the wire in place was friction, and the 
sticking qualities of the shellac or other 
varnish used to hold the insulating ma 
terial in place. In the beginning of the 
electrical industry, this trouble was not 
a very serious one, because the machines 
were small and the pull on the periphery ot 
the armature not very great. But when 
the size of the dynamos increased the 
trouble began to increase. At first it was 
supposed that this was due to imperiect 


one thousand revolutions per minute 
The peripherical speed would therefore 
be about three thousand one hundred and 
forty feet per minute, and the torque about 
five hundred and twenty pounds. It is 
plain that, if there is a force of over five 
hundred pounds acting all the time the 
armature is in motion to displace the wire, 
and nothing to resist it but the friction ot 
the latter against the core, the chances of 
slipping are very great. 

The slipping of the wire on many 
smooth core armatures built at the present 
time is prevented by sawing slots in th 
heads, and inserting therein sheets of 
strong insulating material, from a thirty 
second to a sixteenth of an inch thick 
In most cases these slots are placed be 
tween each coil. Ata first glance, this ar 
rangement would not seem very substan 
tial, as it has anything but a mechanical 


appearance; but, as a matter of fact, it ful 











ae 

















April 16, 1896. 


fills the requirements very well. In an 
armature of the 
there would be, generally, from seventy to 


size mentioned above 
eighty strips in each head, so that the 
strain on each one would be less than four 
pounds. The material used in most cases 
is hard fiber, and its shearing strength is 
Although this 
method of holding the wire in place pre- 


far in excess of this strain. 


vents it from slipping around on the core, 
it is far from perfect, as the supports 
are at each end of the armature only, 
and the wire between these points on 
the periphery of the armature must keep 
itself in place chiefly by its own stiffness 
This it cannot always do, and it is not 
an uncommon thing to see an armature 
of this the 
drawn 


wires are 


the 


class in. which 


into a curved shape, with 


convex side pointing toward the direc 


tion from which the pull comes. This is 


x1! 





Fig. 1 Smooth Core with Teeth. 
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Fig. 2 shows a regular grooved arma 
ture. In this construction it will be seen 


that the wires W in the grooves between 


; 


the teeth ¢ are 
the force with which they will be pressed 


few in number; therefore 


against the side of the tooth is very much 














Fig. 3 Dynamo with Smooth Armature. 


less than in Fig. 1, where the pressure is 


the combined effect of one eighth of all 
the wire on the armature. 

There is another advantage of grooved 
armatures that is generally overlooked 
and 


t they are not so liable to be 


but it is of considerable importance 
that is, tha 


injured by rough handling when 


taken out of the machine. This point is 


rule, appreciated as much as it 


ml ww 














Fig. 2 

American Machinist 
particularly noticeable in small size arma 
tures wound with fine wire, and especially 
if they are unusually long. 

In some smooth core armatures a sup 
port for the wire is obtained by making 
the core with eight or ten small teeth, 
which extend across its entire face. An 
a core is shown in Fig. 1, 
of the 


end view of such 
where the wire in one spaces b 
tween the teeth (is shown. This arranges 
ment is a decided improvement on a pet 
fectly smooth core, but it is not equal to a 
regular grooved construction, as the en 
is exerted agait 


he tendency to 


tire strain on the wires h 
the tooth a; 
crush the insulation 


therefore t 


at this point is great, 


and unless the workmanship is first-class 


is danger that 


1 


the insula 


the 


there ultimately 


tion will give awav and allow bart 


wire to come in contact with the iron of the 


core, 


a A / 
iiimpulgddsadddéd 


Fig. 4 Grooved Armature Enlarged. 


should be, 


an armature 


as it is taken for granted that 


seldom has to be removed 


from a machine, and that when it is it 
can be handled carefully and be placed 


where it will not be liable to injury. But 


no one can foretell how often an armature 


Dynamo with Grooved Armature. will have to be removed or what the sur 


roundings may be; therefore a grooved 


irmature that can be rolled over the floor 


like a pulley, without any special danger 











Fig. 5 Smooth Armature Enlarged. 


i) 


of damaging it, is far more desirable than 
one of the smooth core type, which must 
he h lled ery much iS 1% it were a 
basket of eggs 

From the foregoing it will be seen that 
sal hanical structure, the grooved 
rmature r superior to a smooth core 
but, a tate t the beginning of this 


is generally supposed that the 


principal advantage is of an electrical 
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character, and that it consists in making 


it possible to obtain a greater output from 


a machine of given size It will now be 
shown to what degree this assumption is 
correct Consider the two machines 


Figs. 2and 3. Both are identi 


shown in 


cal in every respect, except that one has a 


smooth core armature and the other a 


grooved one In order to be able to get 


the same number of turns of wire on both 


armatures, it will be necessary to wind it 


deep. rin the grooved 


than on 


armature 


the smooth cor If the width of the 
space occupied by the wire in the grooves 
1S equal to the distance between the 
spaces, the depth of wire in the grooves 
will be twice as great as upon the surfac 


of the smooth cor 
words, the distance 


and the face of the poles P, in 


be about twice as great as in Fig. 3 \s 
both machines have the same number of 
turns of wire on the armatures, and the 
fields are of the same size, the output will 
be the Sanit provid magnet 


Fig. 6. Grooved Armature with 
Ends of Teeth Spread out, 


h of the fields is equal in both cases 


streneth of the fields 1s dependent 


upon the quantity of electricity that flows 
around the magnets VY, and also upon the 
distance between thre laces ot the pole s P 
and the iron core of the armature \n 
electric machine cannot be magnetized 
without the expenditure of electric energy 


iv that the iron of the 


field and armature core, and the air gap 
betwee ther resist being magnetized 
The resistance of the iron is not very 
P : 
(C (: ( ( ( e 
i 
Fig. 7 Armature with Holes 
in place of Grooves 
an Mart 
rreat, but that of the air is, being severa 


hundred times greater than that of the 
iron for the same length and are \ 
though th r space between the p 
cs } d th il T¢ core 1 TTOW 1 
requires irae ount of electri 
energy t { 1 { etl ( t 
nee | t ore h the 
( eryvy eC to etl 1] { | 
1 ed 1 ~ 
| ' ‘ P 
‘ d est ‘ 
diff A 9] a ‘ 
re ured to tive n ' 
é | ai 
| ‘ 1 t if 
ecu te thie 7) ’ oe ra ‘ p 
het | | { ( ct ‘ 
+1 1 . 
( Lile¢ iu ( ( 
and the distat betwe t | ‘ 
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the winding and the faces of the poles 
for the smooth-cored armature—that is, 
in Fig. 4 the distance between @ and 6 
would be taken as the width of air gap for 
the grooved armature, and the distance 
a1 Bb! for the smooth core. This assump- 
tion is unfavorable to the smooth core, 
for two reasons: First, the air gap of the 
smooth type is less than the distance @? bi, 


Fig. 4, because the wire is spread over the 


whole surface, and 
wound to about half the depth of the 
grooved type, as shown in Fig. 5, where 
the dotted circle shows the bottom of 


the grooves of a grooved armature ol the 
: 


therefore is only 


same size as shown in Fig. 4, and b 
shows the true air gap for a smooth arma- 
ture. The second reason is, that the com- 
bined area of the ends of all the teeth 
under the pole is considerably less than 
the area of the pole itself; therefore the 
streneth or density of the magnetism in 
this reduced area has to be increased cor- 
respondingly. It would not be fair to the 
grooved armature to say that the increase 
in the strength of the magnetic field be- 
tween the ends of the teeth and the pole 
surface would have to be in the same pro- 
portion as the reduction of area, because 
this could only be true if all the mag- 
netism were concentrated over the ends of 
the teeth, as shown at D, Fig. 4; but this 
is not the case. The magnetic lines of 
force passing from the pole surface are 
drawn toward the teeth, as shown at F, 
Fig. 4, where it will be seen that the 
greatest density isover the top of the tooth; 
but, as shown at F’ F, the lines from the 
pole surface opposite the grooves are 
drawn to the sides of the tooth. Without 
going into a close calculation, it may be 
said that the reduction of the area of the 
air gap through which the magnetic lines 
of force must pass is not as great as the 
difference between the area of the pole 
and the area of the ends of all the teeth 
under it, but is equal to about half this 
difference. It can be made still less by 
spreading out the ends of the teeth, as 
shown in Fig. 6; but if the armature 1s 
wound with separable coils, the end of the 
tooth cannot be made wider, as the open- 
ing between the teeth must be sufficient 
to allow the coil to pass through—that is, 
“! in Fig. 6 cannot be less than @. Fig. 7 
shows an arrangement in which the 
grooves are replaced by holes. This gives 
an increased area to the air gap, but it is 
an objectionable construction on account 
of the difficulty of winding; and although 
it increases the area of the air gap, it also 
allows some of the magnetism to leak 
through over the top of the wire. This 
leak is small, but it represents just so 
much loss. 

Returning to the more commonly used 
construction shown in Figs. 4 and 6, we 
can say that with a grooved armature of 
this construction the length of the air gap 
measured to the tops of the teeth is 


reduced ‘to about one-quarter of what 
it is in the smooth-cored armature shown 
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in Fig. 5, but the area is also reduced to 
about three-quarters; therefore the differ- 
ence between the amount of electric cur- 
rent required to overcome the magnetic 
resistance of the air gap in the two cases 
is not as one to four, but in round num- 
bers about as one to three. As the iron 
part of the magnetic circuit requires about 
one-half the magnetizing current, the 
use of the grooved armature can save, 
generally speaking, about two-thirds of 
the other half, or one-third of the whole 
current used to magnetize the machine. 
From this it will be seen that, if it is de- 
sired to get as great an output with a 
smooth core armature as with a grooved 
one, it will be necessary to add about fifty 
per cent. to the current circulating around 
the field. To accomplish this without 
using any more electric energy, it is nec- 
essary to increase the size of wire con- 
siderably, so as to get a great many more 
turns with the same resistance. If the 
shape of the machine is such that there is 
room for the additional wire this can be 
done, and then the same output can be 
obtained with the smooth core armature. 
Putting extra wire on the field increases 
the cost of construction; but on the other 
hand, the smooth-cored armature costs 
much less to make than the grooved one. 

Practically, the grooved armature ma- 
chines give the highest output and the 
highest efficiency, because the smooth- 
cored armature can only be made to give 
an equally high output and efficiency by 
using very much larger wire on the field, 
and so much of it as to make the coils 
very bulky. 

Although the grooved armature is de- 
cidedly the best from a mechanical stand- 
point, and can be made to give better re- 
sults electrically for the same cost of con- 
struction, it has not been adopted uni- 
versally, owing to the fact that the difficul- 
ties of insulating it are very much greater; 
and many of those who have tried to make 
such armatures have failed to meet with 
success. Large armatures can be in- 
sulated without difficulty, owing partly to 
the fact that all the parts are larger, the 
insulation thicker, and the amount of 
money that can be spent upon them is not 
so restricted as in smaller sizes. But any 
size armature can be insulated perfectly if 
the designer is thoroughly familiar with 
all the difficulties that have to be guarded 
against to insure good results. 

A A A 


Letters from Practical Men. 


The Forming-Tool Difficulty — 
Soaking Steel. 
Editor American Machinist: 

“A Forming-Tool Difficulty,” which 
“H. B. R.,” of Hartford, Conn., reports in 
your issue of March 26th, is so nearly in 
line with the experience, at times, of nearly 
all steel hardeners, as to deserve an at- 
tempt at explanation. 

If, as stated, the tool, underneath the 
soft skin, was really hard, there is but one 
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way to account for the existence of the 
soft skin. The surface was decarbonized 
in process of heating for hardening, unless 
the tool after shaping was put through the 
ordeal of annealing, as is the practice of 
some before heating for hardening. 

Long-continued heat—‘“‘a good soaking 
heat,” it is called—will produce this con- 
dition every time. Some cases in point: 
A fluted reamer 234 inches diameter, made 
from 3-inch round steel—not Jessop’s, but 
of a known good hardening steel—when 
put through the hardening process came 
out soft, was rehardened five times and 
was still soft. Referred to the writer, he 
found just the condition “H. B. R.” asks 
for information about, i.e., underneath a 
soft skin of possibly ,, inch the reamer 
was hard. Surface should have been hard, 
and would have been only for the good 
soaking heat in open charcoal fire which it 
had for first hardening. ‘“HowdolI know 2” 
I had a disk about 5¢-inch thick cut from 
end of this reamer, and hardened it at 
proper heat, dipping it as soon as it 
reached the hardening heat. The new 
surface hardened as hard as glass; the old 
surface remained soft, just as it had been 
through the six previous attempts to 
harden 

Another. A cutting and drawing die 
for a cup, or shell, of some four or five 
inches diameter, the outside diameter of 
die being about 12 inches. This die ap- 
parently came out of the hardening bath 
soft; a file would cut right into it. I sug- 
gested grinding off the soft skin and using 
the die without rehardening; this was done, 
and the die was found to be all right. Ex- 
plaining to the hardener what had taken 
place, I was met by positive, almost in- 
dignant denial: ‘No, sir; heating in char- 
coal don’t decarbonize steel, but adds 
carbon,” said he. Said I: ‘Whenever 
steel is heated sufficiently hot in open fire 
of any sort, and kept hot for any length of 
time, this decarbonizing influence will 
get in its work. Please kindly tell me how 
long this die was kept in the fire to heat 
it for hardening?” Answer: “7'%4 hours!” 

Of course, this was an extreme case, 
but it is the same in kind which is giving 
trouble in hundreds of cases. Moral: 
Don’t soak; when the right heat is 
reached, quench. 

S. W. GOODVEAR. 
Waterbury, Conn. 


7 A A 

Machine Type-Setting. 

Editor American Machinist: 
During the past few months there have 
appeared in your columns articles refer- 
ring to the printed records from the 
“Linotype.” It may be interesting to 
your readers as showing the perfection to 
which machinery can be brought, and its 
remarkable capacity as compared with 
that of hand operators, to see a few figures 
respecting a match which was publicly 
conducted between two operators from 
different offices in the composing room 
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of the St. Louis “Post Dispatch,” on the 
29th of March last. The match was con- 
ducted under the supervision of Frank 
A. Hill, foreman of the “Post Dispatch,” 
as referee; the contestants were B. J. Men- 
sing, of the ‘Post Dispatch,” and R. W. 
Francis, of the “Globe-Democrat.” There 
were numerous spectators present, and the 
records do not admit of criticism. 

Mensing set 74,100 ems in 6 hours and 
50 minutes, or 2,745 corrected lines; at dif- 
ferent times he set over 4,000 ems in 20 
minutes. 

Mr. Francis’ record was 65,800 ems, or 
2,437 corrected and revised lines, in seven 
hours. 

The matter was read by two readers and 
was corrected by the operators, and re- 
vised until absolutely correct. Mensing’s 
proofs were almost perfect, his first “out” 
(the word “‘as’’) occurring in his twentieth 
galley. The test was on one of their ordi 
nary newspaper machines, part of the 
office plant. and was conducted under 
ordinary office conditions 

MERGENTHALER LINOTYPE Co. 
P. T. Dodge, Pres. and Mgr 


a AA 
Shopmen Entering Our Technical 
Institutions. 


Editor American Machinist: 

I have been deeply interested in all the 
articles which have appeared in your 
paper, relating to the high admission re- 
quirements of our leading technical 
schools. My interest arose from two 
facts: First, that the discussion has cen- 
tered about Cornell; second, that I, not 
many years ago, was called upon to solve 
this particular problem 

I have no intention whatever of taking 
part in or replying to anything that has 
already been said; but it occurred to me 
that, while able men are defending high 
admission requirements to our technical 
schools, some worthy young mechanics 
may be face to face with the facts in ques 
tion, and while perhaps they are interested 
in all that has been said, they no doubt 
would be more interested in knowing 
how to surmount this difficulty. With this 
in view, I shall state briefly how I met and 
solved the problem to my entire satisfac- 
tion: 

Not being particularly fortunate in my 
financial inheritance, I was obliged to 
leave school at eleven years of age, enter 
the workshop and shift for myself. Dur- 
ing six years I served in various capaci- 
ties allotted to boys of that age, after which 
I served a regular apprenticeship at the 
machinist’s trade; and, being naturally en 
dowed with considerable ambition, I easily 
passed to the front, and was ready to 
strike for a higher mark. 

The next step was to become an engi- 
neer, so I galloped away to get me a Cor- 
nell catalogue (New York being my native 
State). At last the catalogue came, and 
I doubt if Shakespeare himself ever pic- 
tured as pitiable and forlorn-looking an 
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object as I presented after the admission 
requirements were scanned. If I remem- 
ber rightly, there were Latin or Greek, 
French or German, and essays on Shake- 
speare’s works, at which point I stopped 
short. [Our correspondent is in error 
about the Latin and Greek.—Ed.] In 
the storm of indignation which followed, 
I rivaled even Shakespeare in inventing 
new words and phrases to properly ex 
press my feelings on that occasion, in 
which the advocates of high admission 
requirements were kept well in mind 

The next act was to destroy the cata 
logue, banish all thoughts of ever becom- 
ing an engineer, give up my position and 
start West. After several months wander- 
ing, I met a young man who proved con- 
genial; we exchanged confidences, and he 
induced me to send ior a catalogue of a 
Western university. I breathed much 
freer after an investigation of their admis 
sion requirements; and thus encouraged, 
I applied for admission, and through the 
kindness of the President and Faculty 
was permitted to enter, although I failed 
to pass even their requirements. To cut 
it short, I am a Senior now, in one of the 
best engineering schools, I can safely say, 
in the United States, and rank among 
the foremost in my class. In future life, 
if I meet any of my more fortunate friends 
of Cornell, I will endeavor to prove that 
mechanical ability does not always lie 
with high-school graduates 

In conclusion, I may say it matters 
little what a Freshman is, his stay will be 
short and sweet provided he fails to show 
ability—a thing professors have a pecu 
liar knack of speedily becoming familiar 
with. On the other hand, the reputation 
of an institution depends upon its gradu- 
ates. Their motto should be: “Let all 
who will enter, but only the best gradu 
ate.” I know.some may say: We must 
have advanced Freshmen from whom to 
produce that quality of Seniors; to which 
I reply: The shopman’s experience more 
than balances any advantage the high- 
school graduate may have in mechanical 
or electrical engineering—and I speak 
from experience, after making my mark 
at both. I have met several young men 
from the East, attending Western univer 
sities for no other purpose than the en- 
trance admission requirements. But | may 
add that even these institutions tend to 
follow in the footsteps of Cornell. Each 
year I have watched with deep regret one 
more stone taken from the steps by which 
I climbed 
lation for years to come—to still look 
Westward | ee 

+ oa * 


However, there is one conso 


The Elective System in Engineering 
Education. 
Editor American Machinist: 

Continuing the discussion of my last 
letter, how, then, shall we provide for the 
young man who is both ill prepared and 
poor? While about it, we shall do well 
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to include another very numerous class 
who do not seem to have been considered 
by educational institutions. I refer to 
those who have had a varied experience 
as draftsmen, mechanics, engineers or 
business men, and who, ever looking up 
ward, desire to fit themselves for higher 
positions by acquiring advanced knowl- 
edge of some particular branch essential 
to their success. There are many men 
and some of them older than you or I, 
Mr. Editor—who would eagerly embrace 
such an opportunity were it offered 


Why is it that no provision has been 


made for such men? You say: “The usual 
explanation of their course by engineering 
Faculties is, that the high requirements 
are necessary to keep down the number 


applicants, which otherwise would 
overwhelm the schools.” When they 


give this explanation they do not tell the 
truth, for we all know that the schools 
ire ever desirous of increasing their at 
tendance, even when they know that their 
equipment is not sufficient for the number 
of men already enrolled Like treet 
cars, they always have room for one more 


and the intellectual traveler gets just about 


the same class of accommodation Che 
true explanation is that our engineering 
schools, as well as many other higher 
institutions of learning, are still following 


the old monastic system, which proceeds 


on the idea that all men are equal in mental 
qualifications, or, if not so, they must be 
made so; hence a rigid set course is laid 
down, and all are forced to follow it, Wi 
ing or unwilling, and whether advisable o1 
not. Under such a system the writer spent 
many weary hours for years, trying to 
sort out a lot of verbal “pi” and transform 
it into elegant Latin verse. Of what real 
use 1s such stuff in these days? Why 
should the great body of students be 
coerced into trying to learn things for 
which God denied them a talent and in 
clination, and which they will only hate 
for the remainder of their lives? I am 
a firm believer in giving every man a thor 
ough general training, if he has the px 
cuniary means and the mental qualifica 
tions to enable him to receive it; but I con 
sider it wholly unjust that all men should 
be forced to follow such a course, irre 
spective of their talents and financial con- 
ditions. It likewise seems wrong to com 
pel a man, merely on account of a “sys 
tem, to study many things which have 
little or no bearing on his future, when 
he can only through the greatest sacrifices 
get money enough to enable him to study 
for a short time 

The remedy for these evils is simple but 
effective. It consists in abolishing en 
tirely the arbitrary division of classes and 
the ironclad courses of the past, and sub 
stituting an elective system of studies 
These studies should all be evaluated ac 
cording to their importance, and a certain 
number of them be required for a degree 
The student must be left free to choose 


; . 
such a line of work as will best enable 
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him to develop his talents, and prepare 
The 
subjects must be arranged with regard to 


himself for the future he has in view. 


the proper sequence, and thereby insure 
the student a thorough and efficient train- 
ing. Each man can take at one time as 
many studies as his ability and previous 
preparation will allow, and is in no way 
dependent on the progress made by his 
fellows. Men of age and experience who 
desire to take up a specialty can elect what 
they name, put all their energies into the 
work, leave as soon as it is completed, 
and waste no time. Students who are too 
poor to take a full course can elect those 
subjects which are most essential to them, 
and thereby be prepared in part, at least, 
for their future. Many do this, and then 
by working for a year or two, make this 
knowledge the means of acquiring money 
enough to return to the school and com 
plete their studies. Any student who is 
not prepared to take a certain course, finds 
ample provision made for giving him all 
the preparatory instruction; 
and while acquiring this, he 
while proceed without interruption in the 
other subjects which he is prepared to 


necessary 


can mean 


take up. Laboratories are open all day, 


and man works for himself, goes 


right ahead, and is independent of other 


every 


students. 

the advantages of the 
There is absolutely no 
experiment about it. Yet, of all the tech 
nical schools in this country, the Michigan 
Mining School alone has adopted a full 
elective system and the result has been 


Such, then, are 


elective system. 


most gratifying to teachers and students 
alike. Since it went into effect the writer 
has had under his charge men who, hav- 
ing spent years as pattern-makers, ma- 
the for 


special work, took up courses relating to 


chinists, ete., entered school 


their professions, finished these courses 


and. at once commanded 


For example, a machinist 


with credit, 
higher wages. 
in a country shop has had no chance to 


He 


enters our shop class as a special student, 


learn to operate the milling machine. 


and spends a month on this machine un- 
der a skilled instructor. When he leaves, 
he has acquired a knowledge which bene- 
fits not only himself, but the community 
at large. Similar things are done in every 
department. In this manner we place the 
facilities of the school within reach of hun- 
dreds who have neither money nor the 
time to take a full and we 
thereby catering to the multitude of the 
pe ople, the few. 
From this it can be seen that there is no 


course, are 


instead of to favored 
essential reason why a school shop need 
spend its energies in merely turning out 
maintain it cannot, in 


the 


chips, though | 
spite of all arguments to contrary, 
make mechanics of the students. 

So long as our schools continue to work 
on the long-ago-exploded notion that all 
into arbitrary 


must be divided 


and be put through a course 


men 
“classes,” 


of intellectual evolutions and training in- 
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tended to make them all able to kick up to 
the same mental height, just so long will 
there be but little chance for the ingenious 
but poor young men for whom you have 
so earnestly pleaded. 
EDGAR KIDWELL, 

Dept. Mech. & Elec. Eng. Mich. Min. Sch. 

[We are, of course, in full sympathy 
with the spirit which opens the facilities 
of the Michigan Mining School to all able 
to profit by them. This spirit, however, 
is not confined to that institution, as Pro- 
fessor Thurston’s recent letter will have 
shown. While, however, this spirit is 
entitled to nothing but approval, on the 
principle that “half a loaf is better than no 
bread,” we do not believe in the abolition 
of classes and courses, which are usually 
to be preferred by those able to profit by 
them. Such courses should be elastic in 
details 
tutions; but while some have a fairly well- 


as, in fact, they are at some insti- 


defined future, and can determine the sub- 
jects most useful to themselves, more can- 
not, for the reason that few know before- 
hand the field of work into which they will 
drift. With [ 


“catch as catch can,” 


most of us it is a case of 
and we believe that 
course—elastic in details, of 
course—meets the the 
average man better than a purely elective 


a regular 
requirements of 
one can. To state our position again, we 
believe that the regular courses should be 
placed within the reach of men from the 


shops. To shut such men out of the 
courses, and then offer them optional or 
elective courses as a substitute, is, in our 


way of thinking, a very inadequate solu- 
tion of the problem.—Ed. ] 

. A A A 
English Rope Wheels—Logarithms. 
Editor American Machinist: 

The illustrations of a large rope fly- 
wheel, given in the “American Machin- 
ist’ for February 27th, enables a rough 
the 
wheel-building 


comparison to be made between 


present-day methods of 
adopted by English and American engi- 
neers. The Bass Company's wheel, with 
thirty-two 2-inch ropes, running at a rea- 
sonable speed of, say, 4,500 feet per min- 
ute, should be capable of transmitting 
about 2,000 I. H. P. in steady driving; 
but it is safe to say that no Lancashire en- 
gineer would consider the wheel shown 
as competent to transmit this amount of 
power without running serious risk of the 
The 


power which is actually intended to be 


whole structure going to pieces. 


taken off by the ropes is not stated; but 
as it appears that the engine is intended 
for rolling-mill work, no doubt the power 
thus transmitted will be much less than 
the amount suggested. In any case, how- 
ever, for a wheel of the dimensions and 
capacity stated, Lancashire practice would 
call for two side-by-side built-up wheels, 
with perhaps ten separate arms and rim 
segments—the former being cottered into 
a large “boss” or hub, and the latter se- 


curely bolted to each other and to the 
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arms. The amount of accurate machin- 
ing which such a method of construction 
entails, runs up the cost of these struc- 
tures to a very considerable amount. But, 
notwithstanding this, it is rarely one meets 
with a wheel of over 14 or 16 feet in diam- 
eter, made in halves only; while as soon 
as the diameter approaches 20 or 25 feet, 
the rims are not infrequently made in 8 or 
10°segments. 

When the power transmitted exceeds 
about 1,000 I. H. P. it is almost the invari- 
able practice to use two built-up wheels, 
bolted together. 
there are many instances where this ar- 


But, needless to say, 


rangement is adopted for lesser powers, 
and also where, on the other hand, a single 
set of arms is used to transmit greater 
powers than this. An example of the lat- 
ter is afforded by a wheel on a mill engine 
of 2,000 I. H. P., which is 30 feet in diam- 
eter and is grooved for forty 134-inch 
This has a single set of ten arms 


ropes. 
and as many rim segments, the total 
weight being about 161,000 pounds. This 


is, however, quite an exceptional case. 

Probably the British engineer, or rather 
his client, pays pretty heavily for the sense 
of security which these very substantial 
structures enable him to enjoy; but the 
error—if error it be—is on the right side, 
and it is worth a good deal to the power 
user to feel assured that, with reasonable 
care, the risk of his wheel going to pieces 
is as small as it is possible to make it. 

Regarding the so-called ‘‘Foote’s con- 
stant’: The disadvantage of such rules as 
these is that the difficulty of recollecting 
them far outweighs any particular advant- 
age they may possess for solving certain 
problems of comparatively rare occur- 
rence. One must of necessity bear in mind 
the value 3.1416; but there seems no rea 
sonable ground for suggesting that the 
memory should also be burdened with the 
somewhat similar number, .31831, which 
together with such other values as 3.1622 
( \ 10) suggest many possibilities of 
muddle and confusion, 

Mr. 
advancing a plea for the more extended 


Foote has a much better case in 


use of logarithms. There is no doubt 
that the practical study of logarithms in 
schools and colleges might be taken up 
very much earlier than it is, with the re- 
sult that the student would be led to take 
a much more kindly interest later on in 
the theory of these useful mathematical 
tools. But the 


and colleges seem to be framed upon lines 


curriculums of schools 
which are truly remarkable for their rigid 
adherence to tradition; the student 
who wishes to avail himself of the advant- 


and 


ages offered by logarithmic methods of 
computation, through 


vages of theory, must seek elsewhere than 
pas f theory t k el here th 


without wading 
in mathematical treatises for the desired 
instruction. In some of the recent books 
on that most practical application of loga- 
rithms, the slide rule, some information 
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of the kind is to be found; but the treat- 
ment in such books is necessarily of only 
a very superficial character, and there is 
no doubt that the promised series of arti- 
cles on the subject should prove of con- 
siderable interest to many. 
M. E. 
Manchester, England. 
= A = 


An Adjustable Angle for Draftsmen. 
Editor American Machinist: 

I would like to add a few words to the 
discussion on a Third Triangle for Drafts- 
men, which was started in your columns 
last January by Mr. Swiit. That the 
matter is of interest is shown by the 
number of gentlemen who have given us 
their suggestions, so that I have reason to 
assume that my own contribution may be 
to some purpose. 

Let me first call attention to the in- 
strument represented by the drawing here- 
with. Anyone will readily see that it is 
a simple affair, composed of two wooden 
bars movably joined together, as shown, 
by means of metal plates, one of which is 
a sector graduated to degrees, the com- 
bination permitting the bars to be set to 
any angle from zero to ninety degrees. 
A clamp screw and thumb nut lock the 
parts in any desired position between the 
limits described. The bars have 
chosen fourteen inches in length, as that 
dimension seems to produce the most con- 
venient size for the drawing board. 

I have used this instrument for a long 
time, but confess never to have employed 


been 
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ways supposed that the dividers was the 
proper tool for spacing off a circle, and, 
candidly, I cannot yet see how his pro- 
posed method will improve the old way 


very much. If I may be permitted to say 


so, I shall, however, continue to think 
that an instrument like the one here 
described offers a very convenient sub- 


stitute for the dividers in this particular 
case, and I cannot but thank the gentle- 
man for leading me into trying my ad- 
justable angle on this work. 

My instrument was designed to facil- 
itate an operation which every draftsman 
will recognize as particularly trying in the 
absence of means especially adapted to the 
purpose—that, namely, of drawing parallel 
lines at angles not found on the standard 
triangles—an operation usually performed 
by sliding one triangle against the other, 
the latter being held down to the board 
with one hand. I need hardly state that 
my instrument answers this 
perfection, while at the same time the use 


purp¢ se to 


of it gives me the satisfaction of knowing 


the precise inclination of my lines in 
degrees. 
JOHN SVENSON. 
Scranton, Pa. 


a 
Square Inches and Circular Inches. 


Editor American Machinist: 

The reverence with which square inches 
and cubic inches are regarded by the en- 
gineering fraternity rises almost to the 
proportions of a religion. Like other 
torms of worship, it involves some self- 


\ 
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ADJUSTABLE ANGLE. 


it in dividing a circle into a number of 
small equal parts until I read the discus- 
sion above referred to. Then I tried it 
on this work and was surprised at the 
rapidity by which I could divide a com- 
plete circle into 360 parts, the instrument 
having graduations reading to degrees, as 
mentioned. The accuracy of the work 
seems to depend altogether on the care 
bestowed on the operation, and I do not 
hesitate to say that in this respect my in- 
strument will be found preferable to any 
combination of triangles. 

Before Mr. Swift made the suggestion 
of introducing a third triangle I had al- 


sacrifices. To avoid some of the self-im- 
posed and mostly useless labor, we have 
many schemes, and more are eagerly in- 
quired for. A good illustration of these 
facts can be found in No. 11, where Mr. 
Thirsk gives an ingenious way to juggle 
with the factor .7854, so as to avoid the 
full multiplication; and in an article on a 
preceding page, where this computation 
occurs: 


Outside dia. 5 inches = 19.64 inches area; 
Core *a “= =e * - 
Difference, 3.74 


3-74 


=2 -r cent, 
15.90 iS nada 


The full computation for the areas is not 
given. If we could cut loose trom square 
inches for one moment, we might have: 


i. 20.25 


Difference, 4.75 


23 + per cent. 
This is easy, but not orthodox. 

If we could have steam gages that would 
indicate pressures on circular inches, and 
indicators to match, the endless compu- 
tations involved in trying to find out how 
incommensurable 
Pos 
sibly, in time, it might come about that 
bill 


in gallons, computed from cubic feet, de- 


big a piston is, in an 


ratio, would no longer be required. 
a city water would not be rendered 
rived from the displacement of a cylindri- 
cal piston. The delicious absurdity of this 


method will be obvious, if we consider 
that the water, so computed, is worth all 
the way from 2% to § cents a ton 

J may venture to suggest that if we must 
figure in inches, the 
the 


will, in ninety-nine cases in the one hun- 


think and square 


factor 3} into square of the radius 


dred, give as “reliable” an approximation 


r/ 
as 77 or 


If we don't like it, we can use the factor 
8 into the square of the diameter, deduct- 
ing 2 per cent. from the product, and then 
adding ,', of 2 percent. This is no better 
than Mr. Thirsk’s way—if as good—ex- 
cept the 
rough castings from drawings. 
As the molder must be taken into ac- 
count, the factor .8 will be more “reliable” 


when computing weights of 


than a less one; the 2 per cent. excess 
being for the molder. 
But why should we use cubic inches 


when computing the weights of metals of 
circular sections? The weight of a cy 
lindrical inch can be found as readily as 
the weight of a cubic inch; and this at 


once eliminates the factor w from the 


The weight of a cubic inch 


Mul- 


controversy. 
of cast iron is given as being .2604. 
tiplying this by as the 


we get .2045 + 


weight of a cylindrical inch. 

This appears to be an awkward factor, 
but it is not, for it equals } + 4},, nearly 
As shy 


1 + (5 X 10), we have, for a plate 
of cast iron 36 inches diameter and / thick- 


ness 

360 X 36 Xr 1296 7 

(a) Divide by 5 259.27 

(6) Divide (a) by (5 10) 5.27 
Net weight 264.4 7 

Add (é) for the molder, 5.2 
Minimum weight 270. 

Add (4) again and get 5.27 


Probable weight = 275. ¢ 
With .28067 as the weight of a cubic inch 
of steel, or wrought iron, we get the equally 
convenient factor 
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6 x 96 xX 7 = 39900 f 
(a) Divide by 5 259.2 
Divide (a) by 10 25.92 
Net weight 285 12 


There is another way, for which I owe 
you When I Mr. 


Thirsk’s example, I took that wonderiul 


some thanks. saw 
combination of two pieces of paper and 
an eyelet [there aretwo  eyelets—one 
within the other]—the Cox pulley and 
gearing computer—and set it for the arca. 
One pair of lines said the area was 1017; 
another pair said itwas1o19. As bothwere 
of equal authority, I split the difference 
and had 1018. I then set the lines and got 
the weight for a plate of cast iron 1 inch 
thick, as being 264 pounds. The way to 
do this not being quite obvious at the 
first glance, I suggest the finding out as 
being a good exercise in the use of this 
very machine, latent 
powers are not at all set forth in its title. 
I suggest other problems, such as finding 


accurate whose 


the 2, the V am, the gallons capacity of a 
tank whose dimensions are given in feet, 
etc. I am sure it will well repay the time 
spent on it. 

You request us to keep watch on you. 
Extending this to ourselves, I note that 
Mr. Kent says: “Ratio of diameter to cir- 
cumference 
while Mr. Mason (Article VIII—Electro- 


; ” 
= 0.3153099,; 


reciprocal of 77 


technics) says: ‘'7, meaning here, as it 


always does, the ratio of the diameter to 


the circumference of a circle, namely, 
3.1416.” I cannot quite see through all 
this. 


Since writing the above, I have learned 
that our Water Board has decided to omit 
the gallons and render their bills in cubic 
feet. The world ‘ 
I am in hopes to live long enough to see 


‘do” move a little, and 


circular inches adopted for steam gages, 
etc. 

SUPERANNUATED. 
Mason’s article, referred to by 
it is evident that the 


{In Mr. 
our correspondent, 
“diameter” 
have been transposed. 


words and “circumference” 
This seems to be 


all the explanation necessary.—Ed. ] 
a A A 


Breaking Dies. 
Machinist: 
CC Id r¢ led 


Editor American 


1 have a number of steel 
studs to thread, but have a great deal of 
trouble in getting a die to do the work 
satisfactorily. The studs are from 14 to 
1 inch in diameter, and I use as many as 
six dies in one day, most of them break- 
out after threading two or three 
studs. 


I would be glad to hear from some of 


ing 


your readers who have had experience in 
this line, of the best way of doing this 
work, and how long a die should last. 

I may add that I have tried both oil and 
soapt water, with the same result. 

The dies are made from. Hobson choice 
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steel, though for a time we have used 
cheap grades. They are heated in a gas 
stove and tempered to a light brown. The 
machines are run on the slowest speed, 
about twenty-five revolutions a minute. 
The whole trouble is, in my opinion, in the 
manner the dies are filed. As you will 
see in Fig. 1, the points of the teeth lie 
considerably above the center, and, be- 
sides, as Fig. 2 shows, they are not backed 


Fig. 2 Fig. 3 


Fig. 1 


KAAS aa, 














American Machinist 
WHAT IS WRONG? 
off sufficiently. I have often had dies 
where only one tooth—like @, Fig. 1, for 
instance—did all the cutting, which, of 
course, caused that tooth to break; and 
then b, being the next highest tooth, would 
the would have to be 





and die 
thrown away. 

I believe if the dies were backed off, as 
shown in Fig. 3, and the edge of the teeth 
in line with the center, we would not have 


any trouble. 


break, 


MONITOR. 
A A A 


Breaking Off a Piece. 
Editor American Machinist: 

The fine points brought to notice by 
Mr. Tecumseh Swift, in your issue of 
March sth, evidently show good observa- 
tion on the part of Mr. Swift, but not that 
he himself was either at one end of the 
bar or that he had the hammer in his 
hand; if contrary to this surmise, he, with- 
out question, was very lucky. 

Taking up his question directly, there 





SHEARING BREAK. 
Fig. 2. BAD BEND. 


Fig. 1. 


can be, no doubt, but one place to have 
the bar rest upon anvil, and it should be 
as shown in Fig. 1; also, that both the 
blacksmith and his helper, or whoever 
they be, stand at the side of the bar, as 
indicated by the hammer on this sketch, 
and not, as one logieally may infer from 
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the two sketches in your March 5th issue, 
in front. The reasons are these: First, 
holding the bar as indicated, and applying 
the hammer directly over the edge of the 
anvil and at the same time canting the 
bar, the whole affair will resemble an im- 
provised shear, and therefore the bar will 
be sheared off after it has received its 
hint, rather than broken. Second, if a pow- 
erful blow be applied at the end of the bar, 
as shown by Mr. Swift, and the piece does 
break, the broken end will start on a fly- 
ing excursion, not asking any particular 
permission where to land, whether on the 
striker’s head or anybody else's; and the 
fellow at the other end of the bar at the 
same time will swear more than is nice, 
which, by the way, does not make his 
hands feel any better either; and more 
than one blow will be necessary, always 
affecting the other fellow’s hands. 

As to the straightening of a piece of 
steel, or any other material, experience 
shows that the means used are of less im- 
portance than the methods or mode em- 
ployed. In the case referred to, the block 
of wood complemented what was lacking 
in the case of steel, or, rather, when em- 
ploying steel. The bending of the needle 
evidently happened gradually, i. e., each 
adjoining small part of the needle was 
distorted an equal but minute amount; 
hence the straightening must be per- 
formed in a similar manner, which always 
does happen on a piece of wood or soft 
metal, as lead. That this is so may readily 
be deduced from the fact that if a piece of 
steel—a needle if you please—be bent in. 
a manner illustrated by Fig. 2, a block of 
wood would also fail; for here the only 
remedy is to heat it first, while an opera- 
tion in a cold state always would result in 





breaking it. 
E. LAWRENZ. 
A A A 


Admission Requirements at Cornell 
University. 
Editor American Machinist: 

I am sorry that I did not clearly see 
what was your idea in regard to “passing 
up” shop work, as I could have instantly 
corrected a misapprehension which it had 
We have 
been accustomed, ever since I have been 
at Cornell, and I presume earlier, to do 
Any man 


not occurred to me existed. 


precisely what you suggest. 
may pass up shop work by going into the 
shop and showing what he can do; and any 
student who has had that kind of experi- 
ence is invariably advised to pass up every- 
thing that he possibly can, to secure time 
either for additional work, or better, for 
doing in a more leisurely and thorough 
manner the prescribed work of the course. 
Any candidate who can pass up a year, 
for example, of this or any other work re- 
quired for admission, is admitted condi- 
tionally, even if he lack of the require- 
ments a full year in mathematics or in 
languages, as he thus balances up evenly 
with the course at entrance. No one is 
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expected to lose time on any work in 
which he is already proficient. 

I supposed that you were familiar with 
this old custom, and I did not realize that 
it was what you were yourself proposing. 

R. H. THURSTON, 

Ithaca, N. Y. Director. 

A 4 s 


Holding Piston Rods in Crossheads. 
Editor American Machinist: 

The letter of Mr. Peter H. Bullock, in 
the “American Machinist,” April 2d, 
about holding piston rods in crossheads, 
was one that particularly interested me. 
The subject is an important one, and there 
is much still to be said upon it. Now I 
do not want to get the reputation of being 
a chronic fault-finder; and yet I would 
not object to it very much if the term 
“fault-finder” were always correctly used 
and justly applied. I can see no harm, and 
nothing but good, in pointing out faults 
or inaccuracies, or in challenging the ac- 
counts of incorrect and _ reprehensible 
practices, when these things actually exist, 
‘and are put forth in such an able style as 
to be dangerously misleading. It has al- 
ways seemed to me that in such cases the 
reproach should lie entirely with the fault- 
maker, and that the fault-finder should 
be commended as a corrector, or at least 
a mitigator, of something wrong. 

Of course, there is some objection to the 
use of the parallel thread the full size of the 
I do 


whatever 


rod, and the jam nut to secure it. 
not believe there is any place 
where a jam nut is used that it is not more 
or less objectionable. For one thing, it 
always takes up some room that it ought 
not to, or it sticks out in the way and dam- 
ages the looks of things—if nothing worse. 
If the jam nut, when used on a piston rod, 
is on the inner end of the crosshead, or 
towards the stuffing box, it adds so much 
to the length of the rod, and of the whole 
engine, or else something is stolen from 
the depth of the stuffing box—and that 
is a bad thing to do. The jam nut on the 
piston rod is also often made of less depth 
than it should be made, on account of the 
room that it requires. 

When we have brought the matter along 
to this point, we run foul of Mr. Bullock, 
and we catch him saying: “It isn’t neces- 
sary for me to repeat that the jam nut puts 
a strain onto the very weakest part of the 
rod, and that half of the work is intermit- 
tent, in addition to and in aggravation of 
that strain.” 
sary to repeat” all this, 
all true. 
ton rod never comes as an addition to the 
jam nut strain, or at least, in a way to 
make the rod give out or to cause any 
trouble. Suppose the jam nut to be on 
the end of the crosshead, toward the stuf- 
fing box, the strain “that is put on the 
weakest part of the rod” must be a tensile 
strain, and the weakest part of the rod 
referred to must be the bottom or smaller 
diameter of the thread. Now, the jam 


Of course, it is “not neces- 
because it is not 


The working strain on the pis- 
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nut must necessarily be tightened up so 
that it will press against the crosshead 
with a force greater than any tensile strain 
that the rod will be subjected to from the 
working pressure of the engine. If the 
strain were less than this, or equal to this, 
the nut would at a certain period of each 
stroke be perfectly loose, and, of course, 
could not be expected to stay in position. 
The nut being tightened up with some 
excess of pressure, then, the whole work- 
ing pull of the rod would act merely to 
relieve the nut of a part of the pressure to 
which it was subjected, and no additional 
strain would come upon the rod at the 
point where its strain was already the 
greatest. 

Apart from the jam nut question, I like 
the threaded rod. I would thread the rod 
up to the full size of it perfectly parallel, 
and almost any style of crosshead may be 
slitted, 
a cap, so that a bolt, or a couple of bolts, 
will tighten it upon the thread with a grip 
which imagination cannot conceive to be 
It is well enough to talk about 
absolute precision of workmanship, but 
an adjustable rod is not a bad thing to 
If the length is absolutely right 


or made in halves, or made with 


excelled. 


have. 
when cold, it may not be so right when 
everything is hot. If clearances are small, 
a little adjustment in the length of the rod 
will save lots of discomfort in a new en- 
gine, and it will also be handy in an old 
one, 

I will frankly say that Mr. Bullock’s 
taper thread on his rod suggests a precis- 
ion of workmanship that I have not seen 
always and everywhere prevalent. By 
the way, if he is so afraid of the weakness 
of the rod, why does he begin by reducing 
the But what I 
want to know is how he makes his taper 
threads, both inside and out, so that they 
will and 
surely fetch up at the precise point to 
bring his lengths just right. 
strange dispensation of Providence, the 


diameter? particularly 


perfectly fit each other, also 


If, by some 


rod should screw in too far, what would 


be the remedy? Of course, where the 


threads run off to nothing at the larger 
end, no internal thread can 


lat bottom to corre- 


be cut with a 
gradually widening f 
spond, and only the weak, sharp edges of 
full-depth threads would do the holding 
there. 

The mode of tightening the screw by 
expanding the small end of it with the 
taper plug screwed into it, can, of course, 
only have effect upon the end of the rod, 
The 
end of the rod is spoiled; no center is left 
in it; so that it must be very bad to ever 
put it in the lathe again, and any such de- 
vice for tightening anything is a mistake. 
The pressure sustained by the smaller 
surface of the plug is diffused over a much 
larger surface at the periphery of the rod, 
and is proportionately reduced. If that 


and it does not tighten it even there. 


rod was “as firm in place as if cast there,” 
was a plaster-of-paris cast meant? 
TECUMSEH SWIFT. 
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Clearance of Thread Tools. 
Editor American 
If I may be allowed to add 
the letter of Mr. E 
Cutting Tools,” 
it may not be amiss to do so 
The word that I 


Machinist: 
a word to 
ss Thread- 
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| awrenz, on 


in your issue Ol 


want to say is about 


the side clearance of the tool, and Mr. 
Lawrenz suggests a method that I have 
seen suggested before, and in some cases 


practiced, but which is undoubtedly in- 
correct. Mr. Lawrenz tells us how to get 
the angle of the thread at the outside of 
the screw, or at its larger diameter; but 
he seems to ignore the fact that the angle 


will be considerably greater when the 
bottom of the thread, or the smaller diam- 
eter, is reached. If the clearance were 


made just sufficient, and equal for each 
side, at the beginning of the cutting, as 
Mr. Lawrenz tells us how to do, then in 
cutting a right-hand thread there would, 
when the full depth of the cut was reached, 
be more than necessary upon 
the right-hand side of the tool, and that 
can never be avoided; but on the left-hand 
ould have 
the tool 
to crowd 


clearance 


side of the tool the clearance w 
all disappeared, and more too, 
would have a decided tendency 
to the right, and it could not very well 
cut a perfect thread. 

It is also very sad to have to say that 
the the tool, if at right 
angles to the center of the thread at the 


cutting face of 


beginning of the cutting, would not be 


square with it after that; but such is life 

Mr. will, 

put this matter right. 
MORRIS 


Lawrenz of course, be able to 
FULTON 
Philadelphia. 
+. A a 
Draftsman’s Protractor. 
Editor American Machinist: 

Have noted 
“American Machinist” 
angles, and especially the letter from Mr 
Ezra Estep in March 12th issue. Mr 
Estep is certainly well supplied with tri- 

I \ PI 
and I 


one wanted would ; 


the discussion in the 


regarding tri- 


angles, should think that with s« 


many the lways be at 
the bottom of the pile 

I use, beside the regular 45 
Brown & Sharpe 


with the vernie: 


and 60-de 
gree triangles, a Darling, 
‘draftsman’s protractor,” 
reading to five minutes, and thus can 


practically c 1 al 1 


seconds an 


any angle in a few 
from the same tool. 

L. H. BLoop 
Hartford, Conn. 
A A ee 


Keys and Set Screws for Fly- 
Wheels. 
Editor American Machinist: 
I have the pleasure to inform you that 
years I have never keyed 


- 1 
since tweive 


our fly-wheels. The same are cast in two 
pieces, and we merely tighten them on the 
arbor with the four bolts assembling both 
parts of hub. 

ARTHUR BOLLINCKX. 


Brussels, Belgium. 
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Who Should Raise Prices of Ma- 
chinery? 

We have recently seen a letter written 
by the manager of a very large machinery- 
building establishment, in which letter 
he states that they are crowded with work 
and, in fact, are unable to keep up with 
their orders, but that prices are entirely 
too low, and he does not expect they will 
be higher until a new Administration 
comes in. 

This raises the question of whose busi- 
ness it is to raise prices of machinery 
when, by excessive competition or de- 
creased demand, they have been reduced 
below a fair, profitable basis. 

This man is the leader in his line so far 
as amount of business is concerned, and, 
in fact, makes and sells considerably more 
machinery in his class than all other 
builders of similar machinery in the coun- 
try put together make and sell, and he has 
a very considerable trade in foreign coun- 
tries. 

When such an establishment becomes 
crowded with orders and finds prices un- 
remunerative, is it not the plain duty of 
that establishment to raise its prices, and 
to keep on raising them until a fair level 
is reached or orders begin to fall off, and 
not allow the fear that some smaller es- 
tablishment in the same line may get an 
order occasionally to stand in the way 
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of such action? And if, under such cir- 
cumstances, such an establishment will 
not raise its prices, then, in the name of 
all that is reasonable, what influence can 
be expected to raise them? 

A moment’s examination of the situa- 
tion ought, it seems to us, show the great 
folly of sitting down under such circum- 
stances and waiting for a “change of 
Administration” to bring better prices. 
No Administration, of whatsoever politi- 
cal complexion, can help those who refuse 
to help themselves; and what can any 
Administration, or any political policy, 
do for a machinery manufacturer who, 
when he finds himself unable to fill all 
his orders, still keeps on accepting them 
at rates that do not afford a reasonable 
and fair profit, simply because he fears 
that, if he does not do so, some smaller 
establishment may get a few more orders? 
The man who pursues such a course is ig- 
noring and defying the law of supply and 
demand, and is losing money simply be- 
cause he is refusing to be guided by plain 
business principles. 

The smaller shops quote low prices be- 
cause they think they must follow the 
lead of the larger ones, and the larger ones 
quote low because all the smaller ones 
do; and we thus have the interesting spec- 
tacle of an entire industry working hard 
and overtime for its board and clothes 
while waiting for a change of Adminis- 
tration, which can by no possibility do 
more than bring about the very condition 
that now exists, i. e., a demand for ma- 
chinery more or less in excess of supply; 
in fact, not expected by anyone to do 
more than that. 


a AA 
Admission Requirements in Engi- 
neering Schools. 


We publish in another column a letter 
from Professor Thurston, which is a re- 
ply to a personal communication. As was 
stated in our reply to Professor Thurston’s 
previous letter, there seemed to be a mis- 
understanding between us somewhere. 
The present letter clears this up, and in a 
manner which is most gratifying to us, 
and we doubt not to the great majority of 
our readers. It now appears that Cornell 
University is practically doing the very 
thing for which we have been contending 
—not in precisely the same form, but near 
enough to it to leave no sufficient ground 
for further contention. 

Our readers may be disposed to take us 
to task for having criticised the procedure 
at Cornell without first sufficiently inform- 
ing ourselves on the subject. On this 
point we can and need say no more than 
that a diligent search from cover to cover 
of the Cornell Unversity Register fails to 
disclose any reference or allusion to the 
practice described in Professor Thurston’s 
letter. It has taken a good many columns 
of our space to bring the fact to the light; 
but, considering its importance, we feel 
that the space and the effort have been put 
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to good use. We shall be glad if the pub- 
licity given to the matter in our pages 
shall serve in a measure to supply the over- 
sight of the Register, and shall be doubly 
glad if our publication shall lead any of 
our ambitious young shop friends to at- 
tempt a college course, who might other- 
wise be frightened out of it by the pub- 
lished requirements of admission. 

The procedure outlined by Professor 
Thurston is certainly an enlightened one, 
and upon it the mechanical public is to be 
congratulated. 

a A a 


Public Opinion on the “Line and 
Staff” Fight—Lighting 
Naval Vessels. 

We have received a pamphlet in which 
are reprinted a great number of extracts 
from technical journals which have com- 
mented upon the Wilson-Squire Engi- 
neering and Educational Bill, now before 
Congress. The showing is certainly re- 
markable for its strength and unanimity 
of sentiment in favor of the reforms pro- 
posed by the bill, and should carry all the 
more weight by reason of the undoubt- 
able fact that these expressions of opinion 
have been elicited by nothing else than 
an honest and firm conviction that simple 
justice, as well as the interests of the naval 
service, demand that a radical change 
should be made in the laws and regulations 
that now seem to define the rights and 
authority, or, rather, we should say, deny 
all rights and authority of the Engineer 
Corps. 

As an instance of the absurdities to 
which the inertia and purblind conserva- 
tism that now rule the Navy often lead, 
we may mention the case of the lighting 
of a modern naval vessel. In the old days, 
when they were lighted with oil lamps, 
candles and lanterns, these matters were 
looked after by an officer who needed to 
know only how to pour oil, strike a match 
and trima wick. With the advent of elec- 
tric lighting, the man who looks after the 
lights on a naval vessel needs to know 
more than this, and, in fact, has charge 
not only of the lights and their wiring, 
but also of the dynamos and the en- 
gines. 

The same kind of a man as before has 
charge of all this, however, simply because 
it is all by a very simple process of reason- 
ing, nothing more than the lights and their 
appurtenances, and therefore the Engi- 
neer Corps has absolutely nothing to do 
with it except when a break-down occurs, 
or, for any reason, the ex-wick trimmer 
finds the engine does not turn over when 
he opens the throttle. 

Instances have been known where this 
condition of affairs has led to the con- 
sumption of nearly five tons of coal for an 
amount of lighting which, under decent 
conditions, should not have required over 
one ton, and anyone who has had any ex- 
perience in such matters knows what more 
is indicated by this fact in the way of un- 
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mecessary wear and tear and rapid dete- 
rioration of the plant. 
+ A 4 
We have had so many inquiries of late 
regarding the strength of beams, that we 
have thought it worth while to publish 
an article explaining the principles lying 
at the foundation of the formulas involved 
in these problems. Such an article ap- 
pears this week, from the pen of Mr. 
Walter Ferris. It is the simplest and 
plainest discussion of the subject that we 
have seen, and will be found within the 
comprehension of any one who can read 
simple algebraic formulas. 
* om A 


Questions and Answers. 


Name and address of writer must accompany 
every question. } ponnanec must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(79) F. H., Camden, N. Y., asks: Is 
not lacquer for brass made with wood 
alcohol, and can it not be diluted with the 
same if desired? A.—Wood alcohol is 
usually used for lacquers as it is much 
cheaper, and as the lacquer is made with 
this the same can be used for diluting if 
desired. 


(80) W. F. C., Rutland, Vt., asks: 
What is the best way to apply for a patent? 
Is it best to employ a lawyer or agent, or 
to apply to the office direct? A.—Unless 
you are skilled in matters of patent law, 
and in drawing up specifications and 
claims for a patent, it is decidedly prefer- 
able that you employ a person who is 
skilled in such matters; because, unless 
skill is used, a patent, even if secured at all, 
is likely to be valueless. 


(81) F. W. P., White Oaks, N. M., 
asks: 1. What is the best way to test a 
50 horse-power boiler with cold water? 
We only have one boiler, and the only 
way it can be filled when the steam is 
down is by gravity, from a tank. A.— 
Of course, some means must be devised 
for obtaining the required pressure. If 
there is a power feed pump, either on the 
engine or connected with it in some way, 
then it might be rigged up to be run by 
hand. Ifa sufficient head of water could 
be had, that, of course, would give the 
pressure. The number of pounds of pres- 
sure required, divided by .434, would give 
the height of the water column in feet. 2. 
What is a good way of testing steam gages 
without comparing them with a standard 
gage? A.—We cannot suggest a way of 
testing a pressure gage except by com- 
parison with another gage or a mercury 
column. 


(82) L. E. M., Trenton, IIl., writes: 1. 
Please give me a formula for the safe 
load for a wire rope of any size. A.—We 
are unable to give such a formula, and do 
not believe that it is in existence. Wire 
ropes are used for transmitting power or 
driving, for haulage, for hoisting, and for 
guys or other service where a steady ten- 
sion is required. They are also made of 
various materials, from soft iron to tem- 
pered steel; and our correspondent gives 
no hint of any one of these particulars. 
The tables range from 25 tons to 170 tons, 
as the ultimate strength per square inch 
of section. 2. How can I find the center 
of gravity of a safety valve lever of uni- 
form width and thickness, while in posi- 
tion on the valve? A.—The center of 
gravity of any bar of uniform section is, 
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of course, in the middle of it. We are 
afraid the above answers will not prove 
altogether satisfactory to our correspond- 
ent, as we do not think that they really 
answer what he wants to ask; but as he 
does not ask more definitely, we can only 
safely give very general statements of fact. 


(83) H. W. B., Philadelphia, asks: How 
can I ascertain the proper distance be- 
tween centers of a pair of cone pulleys 
whose diameters are known, so that the 
tension on the belt will be the same on 
each step? Say, for instance, that both 
cones are alike, and that there are three 
steps, 16, 18 and 20 inches diameter, re- 
spectively. A.—The question, of course, 
assumes that the diameters are right for 
some distance, which those given above 
probably are not, absolutely, although 
they may be “near enough.” The dif- 
ference in diameter between the smallest 
pulley and that next larger shouid be 
somewhat greater than the difference be- 
tween the largest pulley and the next be- 
low it. We would draw circles corre- 
sponding to all the steps of one pulley and 
then those of the other pulley, quite near 
to them, and then draw the second pulley 
again at a considerably greater distance. 
Upon drawing the belt lines, it would 
immediately appear which position was 
most correct; and one or two trials at 
other distances, if necessary, should give 
the required distance between the pulleys 
with sufficient exactness. As shown in 
our issue of March sth, the belt lines 
should coincide where they cross a per- 
pendicular which bisects the line joining 
the centers. 


(84) A. B., San Francisco, Cal., asks: 
How are the coils (pipe) in the Baker 
car-heater made? A.—We referred this 
question to William C. Baker, the inven- 
tor and manufacturer of the heater in 
question, and Mr. Baker replies as fol- 
lows: “There are various ways of wind- 
ing, or coiling, pipes into spiral form. The 
primitive manner was to do it by succes- 
sive heating and bending, by piecemeal, 
in the blacksmith’s fire and forge. They 
have also been coiled cold. This opera- 
tion requires powerful machinery; but as 
the grain or fiber of the iron is simply 
distorted or disturbed instead of being 
welded, the coil soon, though gradually, 
loses its form and tends to return to a 
straight line. We make all of our various 
sizes and lengths, first cutting the pipes, 
usually 114-inch size, to the proper 
lengths; then evenly heat the same in a 
blast furnace of corresponding length. 
The entire length is evenly made red-hot; 
then, by a hand-operated windlass within 
the furnace, the coil is quickly wound into 
the exact form desired, and in which form 
it always remains. Our expanding coils 
are wound in like manner; the various 
sizes of pipe which compose them being 
previously welded together, beginning 
with 114-inch, then 1'%-inch, and ending 
with 21-inch at the top.” 


85) G. W. R., Erie, Pa., sends us a 
sketch which, as we understand it, repre- 
sents the ends of two hollow shafts, 18 
inches external diameter and 10 inches 
internal diameter, and asks: Can you give 
me a formula for computing the pressure 
per square inch that would be required to 
hold the ends of two shafts together for a 
given amount of power—say 100 horse- 
power at 100 revolutions? The contact 
is supposed to be perfect A.—We under- 
stand that the ends of the shafts are to be 
pressed together with a force sufficient to 
transmit 100 horse-power from the one to 
the other, at 100 revolutions per minute, 
by means of the friction of contact. As 
the surfaces are not assumed to slip at all, 
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the co-efficient of friction to be assumed 
will be that required to start a body from 
a state of rest. The area of the surfaces 
in contact will be (182 — 107) X .7854 = 
176 square inches. The radius of gyration 


is 
/o* + 4 
\ : 7.28 inches. 
and the corresponding diameter 14.56 
inches. Then the speed at this diameter 
will be 14.56 X 3.1416 X 100 + 12 = 381 


feet per minute. Now, as the power to be 
transmitted equals 33,000 X 100 = 3,300,- 
000 foot-pounds, the friction required for 
each square inch of the surface in contact 
will be 3,300,000 — (176 &K 381) = 49.2 
pounds. We are not told what the mate- 
rial of the shafts is, and the co-efficient 
varies with the material; if we assume it to 
be .3, which is probably a fair approxima- 
tion, then the pressure per square inch re- 
quired to transmit the given power will 
be 49.2 — .3 = 164 pounds. This pressure 
could probably be increased threefold, or 
to, say, 500 pounds per square inch, before 
abrasion would begin. 


(86) A. E. , ie Carson, Nev., 
the dimensions of a hollow cast-iron cone 
Larger diameter, 36 inches; 
smaller diameter, 30 inches; length, 60 
inches; thickness, 34 inch. The cone will 
be turned inside and out for balance, it will 
be secured to the shaft by a web flange at 
each end, and it is proposed to revolve it 
at a speed of 900 revolutions per minute. 
The cone will be subject to no stress ex- 
cept that due to its own weight and cen- 
trifugal force, and the question is asked 
whether it will be safe to run the cone at 
the speed mentioned. A.—Taking the 
larger diameter of the cone, 3 feet, where, 
of course, would be the greatest centrilu- 
gal force and the greatest danger, the 
velocity in feet per minute would be 3 X 
3.1410 x goo —= 8,482.32 feet per minute _ 
141.4 feet per second. The tensile strain 
per square inch of section, very nearly, 
will be the square of the velocity in feet 
-, and in 


sends us 


as follows: 


per second divided by_10 = 
this case it will be 

141.4° 

Io 

In computations on fly-wheel rims, it is 
customary to assume the ultimate tensile 
strength of the cast iron at 10,000 pounds, 
with a factor of safety of 10, so that the 
actual tensile strain on the rim should not 
be allowed to exceed 1,000 pounds, while 
in the case above we find it to be 2,000 
pounds. Cast iron, when subjected to ten- 
sile strain, is always untrustworthy, as we 
never know what flaws or shrinkage 
strains there may be in it. The cone under 
consideration should, of course, be cast 
upon end, and preferably with the smaller 
end upward. The fact that it is to be 
turned all over is a very reassuring one, 
as the turning should show the integrity 
of the metal. We must be permitted to 
decline to express any approval or in- 
dorsement of the proposition of our cor- 
respondent as a perfectly safe one. 
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Business Specials. 


Transient Advertisements 50 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


1909, OT, SAV, 2000 pounds. 


Gear wheels, gear cutting. Grant; see page 27 
Forming Lathes, Mer. Mach. Tool Co ,Meriden,Ct 
Milling Machs. Kempsmith Co., Milwaukee, Wis 


Honest Mach. Oils. F.S. Pease Oi! Co., Buffalo,N.Y. 





8 


PEE ETC ew 


5 SE AS AE ERTS 





eS EE 


420-22 


Engine Castings 4% to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Just Issued—Catalog 8. No. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 


Mannocitin permanently prevents rust. Testi- 
monials explain. O. Goetze, 14 Whitehall st., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 

Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich. 

Duplex and special gear cutters, counterbores, 
eutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, Tolland, Conn. 

-~atent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for ‘Brief History of Patent 
Legislation.” 

A A A 


Recent Inventions in Metal-Working 
Machines. 

Figs. 1 and 2 show in elevation and plan 
a radial drill recently patented to Mr. 
A. Mill, of Cincinnati, O. 

As shown, the work-table is supported 
by a removable outboard bearing, and 
may be revolved, tilted or swung on F 
from above the base. The column is 
clamped to the stump by the dovetailed 
split collar Z, while at the top of the col- 
umn is reversing gearing for both work 
spindle and elevating screw 5. The latter 
gearing may be disconnected, as shown in 
the plan. 

Swinging about @ (Fig. 2) is a speed- 
changing train for the spindle, and at 18, 
19, Y (Fig. 1) are depth index and auto- 
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FIG. 1 
RADIAL DRILL, 


matic feed-detaching devices, easily un- 
derstood from the drawing. 

Fig. 3 shows in longitudinal section a 
wheel-setting machine for bicycle work, 
the invention of Mr. C. H. Metz, of Wal- 
tham, Mass. 

The central gear 8, driven from hand- 
wheel 12, meshes with four gears 27, each 
with a threaded hub, through which pass 
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rods, connected to the upper member by 
taper pins 36. 

The rim is clamped and centered by the 
surfaces 19 and 34, the hub being mean- 











WHEEL-SETTING MACHINES. 


while held concentric by the screws 22, 
30, thus insuring perfect accuracy till the 
spokes are inserted and tightened, at the 
same time leaving the outer side of the 
rim easy of access. The top member is 
suspended and suitably counterbalanced 
through the rods 37. 
A A . 


More Bargains in Oil—Names of 

the Swindlers. 

We have been investigating further the 
Cleveland oil-swindling operations. 

Until recently the “Superior Oil Co.” 
and the “Leader Oil Co.” were in the 
same office. W. T. O’Mara and C. J. 
Manix had an office at 202 Society for 
Savings Building, Cleveland, and were 
partners under the name of the “Leader 
Oil Co.” At the same time O'Mara did 
business for himself as the “Superior 
Oil Co.” Manix runs the “Planet Oil 
Co.,” while O’ Mara runs the “Superior 
Company;” and both of these are frauds 
and swindlers, and are probably operating 
others, if not all the companies named 
below. 

The swindlers are evidently spending a 
good portion of their time in inventing 
new names for their various “companies,” 
all of which companies have single barrels 
and half barrels of oil scattered about the 
country, which they will dispose of far 
below regular prices. Sometimes no par- 
ticular reason is given for the oil being 
“near you,” but in other cases it is stated 
that it “was shipped to a party in your 
vicinity, and finding him not responsible 
we stopped delivery of the goods.” 

This is the “racket” of a new company 
styled the “Tiona Oil Co.” (of Cleveland, 
of course) whose proposition was sent to 
the Camden Foundry & Machine Co., of 
Camden, Ark., and by them to us. 

Joseph Wall, owner of a foundry and 
machine works at Greenville, Miss., also 
sends us a “Tiona” letter received by 
him, and Mr. Wall writes us as follows: 


April 16, 1896. 


“T inclose a letter that will explain itself. 
This is letter No. 8 in one year; but being 
a reader of your valuable paper over eight- 
een years, am able to keep posted. I sus- 
pect our old friend, Mr. Fink, is operating 
in Cleveland. I hada call from him about 
ten years ago; he was willing to sell his 
receipt for half price. I drew out a copy of 
the ‘American Machinist’ exposing his 
doings; he was in a great hurry to catch a 
train, and refused to hear me read it.” 


The Tiona Oil Co. send us (through the 
kindness of the Electric & Machine Co., 
of El Paso, Tex.) a letter, a duplicate of 
the one sent to Mr. Wall. The manager of 
the Electric & Machine Co., A. Dalton, 
writes us that the same sort of a game 
was worked in England a few years ago, 
and thus the Cleveland gentry are deprived 
of the credit of originality in their scheme. 

The Manistee Iron Works Co., of 
Manistee, Mich., send us a “Tiona”’ letter. 
Mr. A. Moony is the swindler who figures 
as the manager of the Tiona Oil Co. 

Another new “company” is the Beech 
Oil Co., 160 River street, Cleveland. It 
has “one and one-half barrels Extra No. 
1 Lard Oil” at Whitinsville, Mass., and 
offers it to Arthur F. Whitin & Co. 
(Whitinsville Spinning Ring Co.) at 37% 
cents per gallon, because it is “left over 
from a carload” and they do “not want to 
freight back.” 

The Beech Company seems to have a 
great many small lots of oil in Philadel- 
phia, and one of them was offered to the 
Rue Mfg. Co., the manager of which, 
Mr. Henry F. Colvin, refers the matter 
to us. 

Mr. Whitin incloses also a proposition 
received by him from our old standby, the 
Superior Oil Co. (of Cleveland). This 
company has so many barrels of oil scat- 
tered about the country that will be sold 
below value, that writing letters about 
them on the typewriter becomes too bur- 
densome, and its letters are therefore 
printed in imitation of typewriting, signa- 
ture and all, except the name and address 
of the intended victim, which are type- 
written. 

B. F. McDaniel, who has a machine 
shop in Casey, Ill., sends us a proposition 
received by him from the Leader Oil Co. 
This company usually incloses a stamped 
and addressed envelope, several of which 
are in our possession.» Abrams & Co., of 
Chatham, N. Y., also send one of the 
Leader Oil Co.’s letters; and from the 
Maywood & Proviso Electric Light & 
Power Co., of Maywood, IIl., comes an- 
other “Leader” proposition. Mr. Ste- 
phens, President of the Maywood & Pro- 
viso Co., writes: “We do not want the 
oil, and mail you the letter in acknowl- 
edgment of service rendered us by the 
‘American Machinist.’ ” 

From the Kennedy Valve Mig. Co., 
Coxsackie, N. Y., we have another Valley 
Lard Oil Co. letter. 

Mr. Geo. A. Blucher, who has an ice 
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factory at Corpus Christi, Tex., sends a 
“Valley” proposition, and writes: 

“T see it is a half barrel of cylinder oil 
they have in this neighborhood now. I 
received a similar letter from them about 
two years ago, only it was lard oil that 
time; and having no use for that kind of 
oil in my business, I did not bite, and 
this time I have been warned by the arti- 
cles in the ‘American Machinist.’ ” 

Landis Bros., Waynesboro, Pa., write 
us: 

“We 
about cheap lard oil being left at various 
stations, and that the firms representing 
to have this oil are operating from Cleve- 
land. We a letter re- 
ceived from one of the firms you named 
in the ‘American Machinist,’ [the Valley 
Lard Oil Co.]; but this time it is for 
cylinder oil, as you will see. We had 
some experience with one of these firms 
before, who had a barrel of the best lard 
and offered it ata 
We 


oil—which was about ten days in getting 


notice articles in your Journal 


inclose herewith 


oil at a station near us, 
specially low price. examined the 
here, refused to accept it, and notified the 
parties we could not use it. We received 
a number of statements from them, and 
they finally made a draft on us; but it was 
never paid. We are 
operations exposed in 

The “Planet Oil Co.”’ 
new one, and appears quite enterprising. 


glad to see these 
your journal.” 


(of Cleveland) is a 


It makes the same proposition, and we 
have its letters (and stamped returned en- 
velopes) that were sent to the Deeming 
Co., Salem, O., and to F. W. Winter & 
Co., of Faribault, Minn 

The Newark Machine Tool Works write 
us: 

“Hereabouts the  lard-oil-with-many- 
qualifications fraud masquerades as the 
‘Crown Oil Co.’ 
from Cleveland, and doubtless 


The postal card offers 
all come 
from one and the same bright genius. It 
has been going on for years—six at least. 
We have never noticed his tempting offers, 
further than to write asking a warranty 


that the stuff was pure lard oil. No an- 
swer ever came to this.”’ 
We have reason to believe that these 


swindlers are now doing very little busi- 
ness in machine shops or other establish- 
machine constructors are 


ments where 


employed, but there are other fields for 
them to operate in. 
A A A 


Wages of Tool-Makers and Ma- 
chinists in Toledo. 
Editor American Machinist: 
In your issue of February 27th, I notice 
“Hugh Dol- 


occurs : 


a communication signed 
the following 


this 


nar,” in which 


“Wages for work of sort are very 


high in Toledo, and, in fact, all machine- 
shop labor is unusually well paid in that 
town. Mr. Hartley, maker of cycle-shop 
tools, whose product was illustrated in the 


previous paper, said that the great demand 
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for machinists, caused by the development 
of the Toledo, had 
raised machinists’ from $2.50 to 


$3.25 and $3.50 per day, and that help had 


cycle industry in 


wages 


to be handled with silk gloves even when 
paid top prices, as they had only to choose 
where they would work.” 
Being a machinist myself, working for 
the top prices, I would like to call to your 
fact that, 
paid which 


were the high 
Mr. 
mentions, the machinists of Toledo would 
but 


seven or eight months’ work a year. 


attention the 


wages really Hartley 


not be overpaid, as there is about 

Just now the bicycle factories are work 
ing night and day, and it is true that some 
men are receiving as much as $3.25 per 
day; but that is the exception rather than 
the ruling rate of wages There are 
plenty of machinists working in Toledo 
for as low as $2 per day, and general ma 
chinists average $2.50; tool-makers, form 
ing and blanking die-makers and expert 
jig makers get from $2.75 to $3.25—but 
only the best men with experience at that 
work. Ina few weeks the bicycle season 
will close, and there will be three or four 
men to every job in this city. 

Being one of the many readers of your 
valuable paper, I thought it my duty to 
give you a true statement, as it will be 


of benefit to the machinists in general 


throughout the country who read the 
“American Machinist,” and they are 
many. 

LEW. W. SALKELD. 


Toledo, ), 
A A . 
The Kane-Pennington Motor. 
Editor American Machinist: 
I am not charged with the duty of de- 
fending the Kane-Pennington motor from 
Mr. Hill, but 


questions seem to require answers from 


the attack of some of his 
me, and I therefore state that— 

The Pennington locomotive engine and 
the 


were all | 


Pennington marine engine, which 


saw or mentioned as having 


been examined by me, have both of them 
just the same means of regulation that 
locomotives and steam-ship engines com- 
P 
monly have—no more and no less 
Pennington’s cycle dry battery weighs 
a pound, and can be renewed or recharged 
for a very small sum indeed, and lasts a 


very long time; hence, it is a matter of 


entire indifference what becomes of the 
sparks. 
Though I have in my previous articles 


I will 


of the Kan 


given the information, here stat 


once more that the weight 
Pennington steel frame motor, in the only 


size and form (double) mentioned or 


me, was 17'3 pounds com 


describe l by 


plete, frame and all, and the locomotives 


and steamboats use just as many fly 


Is as they use governors 


whee 
If anyone was hypnotized in the inter 

Pennington and 

and not Mr 


course between Mr 
self, it was Mr. 


I was positively refused permi 


Pennington, 


Rando! 


sion to put the Pennington engine before 
the public, and was shown letters from 
technical papers of the first importance, 
requesting the information which was 
afterward given to me, and which had 
been uniformly refused to others. I ex- 
amined the Pennington motor in com- 
pany with one of the best-known gas en- 
ineers in this country d consulted 
others in regard to the matter, and am 
ully prepared to stand by [ wrote in 
regard to Mr. Pennington’s work 
JOHN RANDOL 
- a a 


Literary Notes. 


THE DYNAMO HOW MAD I AND HOW 
USED. By S. R. Bottor M Millan & (¢ : 
Fifth avenue, New \ Ninth Edition ; 5x 7% 
n he > at eres" rr’! ‘ ct 1 
This book gives detailed directions for 

constructing a small dynamo, and at the 

same time points out errors which must 
be avoided To tho ( who desire to con- 
struct dynamos for amusement and in 
formation, the book will be found very 
useful. Its illustrations are of a character 
for which there is little excuse at the 


present day 


DISCIPLINE WITHOUT SUSPENSION. By 
Cr kK BD a | General Supe nile ‘ t Fall 
Br k Rail " 

Discipline is a very important matter 
upon railroads—in fact, a vital matter— 


method of maintaining it is 
not only more or ke brutal, but also its 


open to the objection that it runs “against 


the grain” of human naturs Mr. Brown 
devised a new system which years of trial 
on his own road have shown to be not 
only successful, but also entirely  satis- 
factory to the men. By this system the 
practice of suspending employes is done 
away with. Having been induced to write 
an account of the system for “Locomotive 
Engineering,” Mr. Brown's article is now 
published in pamphlet for | should 
be read and studied by all who have to do 
with the managen t of men in industrial 
operations. Standard e, 6x9 inches 
Eight pages Pri 1O cents Locomo 
tive E1 eC 256 Broadw N. ¥ 
. a 
I our ssue ¢ \pi 2d p 0 here 
j 
Mr. Griffin had written —* the printer 
won 
SSul wi ippose, that the | tion 
made no difference » long the 
characters wer 1 nverted iction 
ind maa t — 
A A A 
F. M. Rites, M. E., ha vered | n 
nection with tl West hou Machine 
Co list l ted at It N. i 
A A A 
The latest istest boat in the world 
is the British torpedo boat destroyer 
Desperate built | Me J. Thorny 
it & Lo ( 1 recent p mit \ 
trial mi ir runs over a measured 
] y 1.035 ot o1 statute 
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Commercial Review. 


New York, Sarurpay Evenine, Apri 11th. 


Dynamos and Motors. 

Despite the continued lack of evidence 
that the electrical machinery trade is mak- 
ing a movement toward betterment, and 
those reports which would lead us to be- 
lieve that its tone is, if anything, weaker 
than hitherto, the work throughout the 
country is by no means at a standstill. 
Some electrical manufacturing concerns 
in Cincinnati, for instance, have work on 
hand sufficient to keep them pretty well 
employed. The popularity of electrical 
transmission of power in mills, factories, 
etc., is about the strongest feature of the 
business. But the present low state of 
prices precludes the idea that, on the aver- 
age, there is yet any great improvement. 

Electric lighting dynamos are pro- 
nounced by a number of parties in this 
market as being dull—more so than they 
were a few weeks since, it would seem 
from the views of some people—but con- 
siderable business is done by a few con- 
cerns, at least, and enough building is in 
progress or in contemplation in this city 
to afford ground for hope of improvement, 
although this alone would probably be 
insufficient to boom the market very 
loudly. Sellers are willing to acquiesce in 
the view, when it is suggested, that a bet- 
ter demand is to arise from this source 
in the not very distant future; but they 
do so with not quite the air of confidence 
that makes assurance doubly sure. 

Electrical railway trade, it would ap- 
pear from the standpoint of some con- 
cerns, has been retarded this season. But 
this is a class of work which, to a great 
extent, rests in the hands of the big com- 
panies. We have the statement semi- 
officially from the General Electric Com- 
pany that there is more of it being 
done this year than last, and that more 
of it was done then than ever before. 
But still it is conceded that the prices of 
electrical machinery have had a weaken- 
ing tendency. It is said that no agree- 
ment as to prices has been entered into by 
the General Electric and the Westing- 
house Companies, nor is there to be any. 
The works of the former company at 
Lynn, Mass., and at Schenectady, N. Y., 
are busy. 

The Akron Electrical Mfg. Co. write 
us that, as far as they are concerned, busi- 
ness has not gone backward since the first 
of March, and while they do not have 
orders to throw away, inquiries and busi- 
ness in sight look more encouraging than 
they did six weeks ago. 

Charles E. Gregory & Co., of Chicago, 
dealers in electrical machinery and sup- 
plies, advise us that their trade for both 
March and February has been unusually 
brisk, better than for the same time last 
year, and equal to that of any month in the 
past. They consider the prospects for the 
future most encouraging. 





It is to be hoped that the old adage 
about the darkest hour being always the 
one before dawn will be found true in 
respect to general trade throughout this 
country. The remark was made the other 
day by a man in touch with the business 
of this city that never before were there 
sO many concerns on the verge of bank- 
ruptcy, and it is a fact that the number of 
commercial and industrial failures, in 
which liabilities actually exceeded assets, 
in the United States, for the quarter end- 
ing April 1, 1896, was greater than for the 
first three months of any past year. We 
are inclined to despair of seeing any radi- 
cal change until after the Fall election. If 
general trade revives the mechanical lines 
must do so with the rest. The following, 
from our mails, are straws which incline 
in the direction in which almost everyone 
is anxious to imagine the wind is blow- 
ing: 

The Diamond Machine Co., Provi- 
dence, R. I., manufacturers of grinding 
and polishing machinery, etc., write that 
they have found business in their lines to 
be very good during the last three months. 
While January was somewhat dull, yet 
February and March have each shown a 
decided improvement, and there is a good 
outlook for activity in the class of tools 
which they manufacture, that is grinding 
and polishing machinery. During the 
Fall there was a heavy demand from bi- 
cycle manufacturers which has somewhat 
fallen off at the present time, although 
concerns already established are sending 
in duplicate orders and many new com- 
panies are starting this spring. The ten- 
dency of manufacturers to look for some 
machine carrying an emery wheel, by 
which to do certain special work has 
been productive of considerable business, 
and they have at the present time a large 
number of inquiries and orders on hand 
for special grinding machinery. 

Another report is from Landis Bros., 
Waynesboro, Pa., manufacturers of grind- 
ing machines, etc: “With the beginning 
of the year trade with us was not satis- 
factory. Orders were few and light, but 
within the last month or six weeks we 
have been very busy filling orders and 
have secured more than ever in that space 
of time since we began business. Our 
foreign trade has been especially gratify- 
ing, and we have shipped a number of 
our machines to Germany, England, and 
France. We are pleased with the present 
prospects, though in many places busi- 
ness does not seem as active as it should 
be, but we believe that after the elections 
are over there will be a decided improve- 
ment.” 

The fact that the foregoing reports are 
both from manufacturers of grinding ma- 
chinery is as likely to be a coincidence as 
indicative of especial activity in that line. 

The iron and metal markets remain 
generally quiet in this quarter. Alabama 
furnaces have withdrawn their quotations. 





Quotations. 
New York, Monday, April 13th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern........ ...- $12 50@ $13 2 
No. 2 foundry, Northern...........-- 12 00 @ 12 50 
No. 2 plain, Northern.... ...... 11 00 @ 11 50 
Gray Forge..... idideatathsace: patateceseene 112 @i117 

No. 1 foundry, Southern............. 12 00 g 12 25 
No. 2 fuundry, Southern............. 11 50 11 75 
No. 3Southern....... i eeatenavectes 11 00 @ 11 25 
No. 1 soft, Southern...........-.- soo Se 12 00 
Bie, BOOTLE, DOMED ov cvcccccesceces 11 25 @ 11 50 
Foundry forge, Southern...... panei 10 50 @ 107 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.1744@1.25c.; refined, 1.25 @1.45c. Store 
prices, f. o. b.: common, 1.40 @ 1.50c.; refined, 1.50 
@1.70¢. : 

Tool Steel—Ordinary sizes, standard quality, 554 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel — From store, about 1.75 @ 
1.85c. Special brands upward. 

Cold Rolled Steel Shafting—Base, 2%4c. in car- 
loads; 234c. for smaller quantities from store. 

Copper—Carload lots, Lake Superior ingot. 1€34c.; 
electrolytic, 1054 c.; casting copper. 1014 @10%e. 
On Metal Exchange, Lake ingot closed at 10.50@ 
10.60c. 

Pig Tin—For 5 and 10-ton lots, about 13.35 @ 
13.40c.. f. 0. b. 

Pig Lead—In carloads, about 3 00 @ 3.05c., f.o.b. 

Spelter—In carload lots, New York delivery, 
4.10 @ 4.15¢., for ordinary brands. ; 

Antimony—Cookson’s. 734 @ 8c., according to 
quantity ; Hallett’s, 634 @ 7c.; Japanese, 63% @7c. 

Lard Oil—Prime city, 50 @ 5ic., in carload lots. 


A A A 


Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mechanical draftsman and first-class tracer is 
open for engagement. Address G. L., Am. Macu. 


Wanted—Mech. draftsman, exp’d in bicycle work 
preferred. M. C. F., care AMERICAN MACHINIST. 


Situation by exp. mech’l draftsman, good refer- 
ences. H. A. H., 557 Waverly ave., Brooklyn, N. Ye 


Wanted—Position as for’m'nin a gray iron f’ndry 


by a practical f’ndryman ; ref. J. W. E., AM. Maca. 


Wanted—Steady position by exp. mech. drafts- 
man. Ref. A-1. Add. Box 90, AMERICAN MACHINIST, 


Contractors and mfrs wanting a live agent in W. 
Mich., add. V. Sebring Hillyer, Grand Rapids, Mich. 


Wanted—Desig’r forengine & mach. work. State 
age, salary & ref. Robt.Wetherill & Co., Chester, Pa. 


Wanted—Position as foreman by a thoroughly 
up-to-date pattern maker. 14 years’ experience; 
age, 40 years. Box 64, AMERICAN MACHINIST. 


Practical and successful designer ; Al draftsman ; 
20 yrs. varied exp. High gradeeng. aspecialty. Now 
open for eng. Address Box 263, Ridgway, Pa. 


Draftsman, mach. (29), graduate, specialist in oil 
and gas engines; A 1 references, will be open for 
engagement. Box 92, AMERICAN MACHINIST. 


First-class tool maker. Well posted on sheet 
metal work and tinware. Capable to lay out and 
take charge of work. Box 89, AMER. MACHINIST. 


Position as supt. or foreman, by a man 35 years 
old, with first-class reference as to ability and 
character. Address, Box 88, AMERICAN MACHINIST, 


Wanted—To sell and a position to superintend 
the manufacture of same, A No. 1 gasoline engine, 
from 1 to 20 horse power. E. 8S. C., Am. MACHINIST. 


Machinist with 16 years’ experience in tools and 
engine work, also expert in thread cutting, would 
like to change position. Add., W.S., Am. Maca, 


Exp. mach. and tool maker. Several yrs in charge 
of men and piece-work prices, wants sit. as gen’l 
forem’n or supt. R. N., care AMERICAN MACHINIST. 


Prac. and exp. designer and dftsman will design 
spec. mach’y on cont. for responsible parties. Satis- 
faction or no pay. Cor. sol. J.Begtrup, Ridgway,Pa. 

Wanted— Ex. mech. dftsm’n, north and west, with 
ev’gs free; state where reg’ly empl'd. Edwin Guth- 
rie, Pat. Att'y, Corcoran Bldg., Washington, D. C. 
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Wanted—Situation by an A-1 machinist fn flour 
mill or machine shop. Corrugating and grinding 
rolls a specialty ; also handy at the forge. Box 87, 
AMERICAN MACHINIST. 


Wanted—Position as foreman by young man, 31 
yrs. old. Experienced in special and automatic ma- 
chinery and general machine work; fair draftsman 
and designer, H. O., AMERICAN MACHINIST. 


Wanted— Foreman for bicycle factory familiar 
with screw machines, tool making and the general 
construction of bicycles. Good salary to the right 
man. Address, L. C. W., AMERICAN MACHINIST. 


Wanted—Position, in charge of depar’t, 
maker and dftsmn., 12 yrs.’ exp. on guns, 


by tool- 
bicycles, 


elec. work and high grade engines. First-class de 
signer on tools and fixtures. Box 83, Am. Macu. 


Draftsm'’n and machinist with ten years’ shop and 
drafting room experience desires a change. Has 
been foreman in shop and is at present holding 
responsible position. Address, X., AMER. MACH. 


Wanted—Situation as supt. or foreman. Designer 
of special tools and fixtures for brass and iron. 
Knowledge of patterns and core work, also manage- 
ment of shop and men ; good ref, Box 91, AM. Macu. 


Wanted—3 first-class machinists with exp. on 
screw machs. for bicycle wrk. Must be able to take 
care of their own tools. Good salaries to the right 
parties. Address, K. G. Y., AMERICAN MACHINIST. 

. a “a 


SEND FOR 


g Russell Mfg. Co.. CATALOGUE. C 


ley : 
fanted—One good pattern maker for general 


In applying give age, 
A steady job will 
Address, Patterns, 


mach. shop patterns, in Penn. 
experience and wages expected. 
be given toa satisfactory man. 
care AMERICAN MACHINIST. 


Mechanics and Engineers out of a job can make 
good wages selling ** No-Scale ” Boiler Compound. 
Guaranteed to remove and prevent lime scales in 
boilers. Liberal commissions. Exclusive territory. 
Address The No-Scale Co., Indianapolis, Ind. 


Wanted—Position as supt.; has had an extensive 
and varied experience as supt. on fine work, from 
engines to typewriters. Am a thoroughly capable 
mechanical engineer with excellent references and 
record, Address, Capable, AMERICAN MACHINIST. 


Do you need a supt or M. E? Advertiser hasa 
thorough tech, education and 15 yrs practical exp, 
on general machine work, machine tools and auto- 
matic labor-saving machinery. Open to engage- 
ments after March. Add., Box 86, AM. MACHINIST. 

Wanted—Skille1 mech’e to take charge of special 
line of machines. Must be modern in shop practice, 
able to make pencil drawings, willing to work at 
tools or bepch when necessary. Work to improve 
design, lessen costs, supt. const’n; permanent; sat. 
Salary to capable worker. Box 85, AM. MAcH. 

Wanted—Foreman for machine shop, employing 
about 75 men, exp. on high-class steam engines, 
gen. mac hiners and saw mill work ; must get out 
work quickly and handle men and tools to best ad- 
Vantige. State full experience and wages ex- 
pected. Address Y. X., AMERICAN MACHINIST. 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 35 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 


Cheap 2d hd lathes & planers. S.M. York,Clev’d, O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers, Dietz, Schumacher & Co., Cincinnati; O. 


For Sale—Two Warner & Swasey speed lathes, 
in first-class condition. Penberthy Injector Co., 
Detroit, Mich. 


1 40-in. and 1 24-in. Pratt & Whitney planers, 8-ft. 
bed (splendid order), large assortment of tools, 
parallels, chucks, ete. 1 Pond Machine Co. lathe, 


44-in. swing and 16-ft. bed ; chucks, tools,etc, Ex- 
ceptional chance to secure fine tools cheap. The 


45 York st., B’klyn, N. Y. 

For Sale, Cheap—Patterns, drawings, wood cuts, 
electros and negatives for 16 and 20inch Pillar 
shaper, and 20 inch traveling head shaper; design 


Thompson-Low Mfg. Co., 


up to date, and many machines already in use; 
reputation already established. Reason for sell 
ing, pressure of other work. Address Box 93, 


AMERICAN MACHINIST. 








VALUABLE BOOKS. 


‘* SHOP KINKS.”’ 
By ROBERT GRIMSHAW. 
‘THE MODERN MACHINIST.”’ 
By JOHN T. USHER. 
** STEAM ENGINE CATECHISM.”’ 
TENTH EDITION, 
By ROBERT GRIMSHAW. 


“ENGINE RUNNERS’ CATECHISM.”’ 
SECOND ) ON, 
Gnimauaw. . 


Price, $2.50 


Price, $2.50 


Price, $2.00 


By ROBERT Price, $2.00 
“ELECTRICAL ENGINEERS’ AND STUDENTS’ 


CHART AND HAND-BOOK OF THE BRUSH 


ARC LIGHT SYSTEM.”’ 
By H.C. REGAN Price, $1.00 


AN ELECTRICAL LIBRARY. 


By PROF. T. O'CONOR SLOANE, 


Arithmetic of Electricity. Fourth Edition. $1.00 
Electricity Simplified. Third Edition. 1.00 
Electric Toy Making. Second Edition. 1.0 
How to Become a Successful Electrician. 1.00 
Standard Electrical Dictionary. ° 3.00 
*,* Copies of any of above sent on receipt of price 
We will send a descriptive circ sty of any of above on applicatior 


Our Catalogues of Bouks tor Machinists, Eng neers, Electricians, etc., 


J also sent free 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New York. 








Lowest Cash Discounts a:low- 
edon Architectural, Scientific, 
Electric ~ Me chanical, Indus- 
trial and echnical Books. 
Catalogue and Discount Sheet 
23 Warren St ,New York, 





[)SCOUNTS 


Free WM.T.COMSTOCK, 


DRAFTSMEN ____o 


Fit your boards with parallel drawing 





edges and do better work in less time with 
greater ease. Attachments easily put on. 
$1.25 by mail, F. G. HOBART, Beloit, Wis. 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 





hows dome EP wy” potent feng ; 


work, Com for Mia and forisan Countries, 
Couttinownly foe past fourteen y eana, 


a 


Pryibil WRITE 524 W. 4ist St. N.Y. 


Hangers 








CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°xi2', 6x9 and 3%’ x6. 
We recommend the 6 x9 size for machinery 
catal When they must be larger or smaller, 
one a te other standard sizes should be 
adopted if possible. 


Dexter Harrington & Son, Southbridge, Mass., 
send us their illustrated catalog of knives and 
blades. The knives are chiefly of the kind used in 


various manufacturing operations, such as in shoe 
factories, etc., and the 
6 x 9 inches 


catalog is standard size, 


All who have to do with forging operations will 


probably be interested in a little pamphlet which 





South 


Fireside.” 


has been published by Studebaker Bros., 
Bend, Ind entitled 


The book contains a poem by James Barton Adams, 


and Forge and 


and is illustrated by L. Clarence Ball 
Marine Iron Works, 


avenues, Chicago., Ill 


Southport 
illustrat- 


ing and describing various kinds of marine engines 


Clybourn and 


send us a catalog 
medium sized yachts 
The 
x Vinches 


and boilers, also small and 
for lake and river 
64 pages and is standard size, 6 

The Rue Mfg. Co., Philadelphia, Pa 
* Catalog B,” which is devoted especial y to such 
kindred appliances as are 


Tables of capacities, 


service eatalog contains 


, send us their 
of their injectors and 
use i mainly upon railroads 
prices, with 
The catalog is standard size, 6x 9 

The National Pipe Bending Co., 
New Haven, 
the illustration and 
Feed Water Heater ations show vari- 
ous applications of the heater to steam plants, and 
The 33 x 6 


instructions for use, ete., are given, 


nches 

101 Lloyd street, 
catalog devoted to 
of the National 


Conn., send us a 
deseription 
The illust: 
useful data are given pamphlet is 
inches 

Paul, Minn., send us 
which is an 


Robinson & Cary Co., St. 
their No. 13, elaborate and 
cloth-bound book with illustrations of machinery 
and supplies for railways, mills, mines, machinists, 
a convenient book 
ll who have todo with machinery, 


catalog 


contractors, etc. It will form 
of reference fora 
and contains 528 pages 

The Buffalo 
their * B.”" "06 engine catalog, 
most exclusively to the illustration and descrip 
tion of the Buffalo Automatic Cut-off eng which 
is built either for general direct con- 


It is 644 x 944 inches 
Buffalo, N. Y., send us 
which is devoted al- 


Forge Co.. 


rine 
purposes or 
nected todynamos and with 
center crank, The catalog contains 38 
istlox 9 


and 
and 


both overhung 
pages, 
inches 

have issued a cat- 
Brownell auto- 
the self- 
designed 


Dayton, O. 
illustrating and describing the 


Brownell & Co., 
alog 
matic cut-off engine 
single valve 


This engine is of 
contained automatic type, 
for high speed and adapted particularly to electric 
lighting and power station uses, Full particulars 
are given and the catalog is a finely gotten up one, 
and is standard size, 6 x 9 inches 

We have Salem, 
)., an unusually large catalog of pumps of almost 
description, except those used 
for water works service. All accessories and ap- 
purtenances of pumps are illustrated and 
shown, with tables of dimensions, prices, etc. The 
catalog will be found useful to those who have to 
do with this class of machinery, and is bound with 
cloth. It is 74 x 10 inches, and contains 232 pages, 


received from the Deming Co., 


every imaginable 


also 


Hooven, Owens & Rentschler Co., Hamilton, 0., 
send usa catalog illustrating and describing the 
Hamilton-Corliss engine. The first portion of this 
catalog is taken up witha discussion of practical 


subjects connected with the operation of steam 


engines, such, for instance, as ** Using steam full 
stroke,” “Where the power of steam comes 
from,’ “ Slide valve engines,” ** Condensing en- 
gines,”’ ete Belt and rod-driven air pumps are 
also shown, and there isa chapter on the adjust- 


The catalog is 67% x 1044 inches 
a a. A 


Manufactures. 


Buffalo Wheel Co., of Buffalo, N. Y., manu- 
if the * Niagara Bicycle,”’ are enlarging 


ment of valves, 


The 
facturers « 
their shop 

The Buffalo ¢ 
are buildingan extensive firey 
present works 


mn Pipe Co., of Buffalo, N. Y., 
woof addition to their 


‘ast-Irc 


Ground is being broken at Easton, Pa., for the 
new plant of Sterlingworth Railway Supply Co., 
manufacturers of railway hardware 

Utiea Steam Engine & Boiler Works Company, 
of Utica, N. Y., has been formed: capital, $50,000, 
Directors J. A. Omans, H. 8. Moore and J. B. 
Jones, of Utica 

The Bay Coal Mining Co.. Bay City, Mich., will 
install hoisting, drilling, blasting machinery, cars, 
pumps, ete.,for a mine. James A. Etzold, Secre- 
tary and Manager 
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The Wilmington Malleable Iron Co., of Wilming- 
ton, Del., have started to erect a 50 x 90 addition 
to their foundry. When finished it is to be equipped 
with all modern appliances. 

The Deane Steam Pump Co. has received con 
tracts for seventeen pumps to be used in the equip 
ment of gun boats being built in this country for 
the government of Colombia, 8S. A 


The city of Salem, Mass... contemplates increas- 
ing the pumping capacity of their water works 
from 5,000,000 to 8.000.000 gallons per day. New 


pumps will be putin at an estimated cost of $50,000. 


The McElroy Works, Keokuk, Ia., have 
obtained the exclusive permission to make a new 


They are about to have new 


Iron 


patented shuffle hoe. 


machinery installed for the production of the 
steel blades for these hoes 
The Johnson Forge Co., of Wilmington, Del., 


after along shut down, will commence to place 
their present plant in thorough running order at 
once, and will add new buildings to increase the 
output of their hammer shop. 

The charter has been granted for the Middleboro 
Street Railway Co., Lynn, Mass.. and it is proposed 
to putin some four miles this summer, and then 
extend the road to Brockton, Mass., sixteen miles. 
S. S. Bourne is one of the interested parties, 

The plant of Wm. H. Baker, Trenton, N. J., 
manufacturer of pottery and rubber machinery. 
which was destroyed by fire some time ago, is 
being rebuilt on a much larger scale and will con 
tain some of the latest improvements in machinery. 


The Pittsburgh Forge & Iron Co., whose works 
are at lower Allegheny, Pa., are about to adda 
new steel plant to theiriron mill. It is expected 
that when in thorough working order this addition 
will give employment to five or six hundred more 
men. 

The Babcock & Wilcox Company have received 
contracts for boilers for the U.S. S. “Chicago,” 
and for a number of new torpedo boats, as yet un- 
named. They are also to furnish 6.400 horse-power 
of boilers for the Northwestern Street Railway, of 
Chicago, Ill. 

At Greensburg, Pa., the Pennsylvania Steel Re 
fining Co. is to build a new plant. They are mov- 
ing from Philadelphia to the western part of the 
State, because of closer proximity to the western 
markets, where the greatest amount of 
business is done. 

The Eickemeyer-Kamm Co., Bay City, Mich.. 
has been incorporated to engage in the manufac 
ture of doors, blinds, mouldings, ete. The site is 
purchased and preparations are being made for 
the erection of buildings. Engine, planers, rip 
Saws and machinery will be put in, 


general 


A new company has been organized at Allegheny, 
Pa., which will engage extensively in the manufac 
ture of the Jenkins power helve hammer and steel 
rakes by the die process. The plant is located and 
operations will be commenced immediately. Mr 
John Jenkins, of Philadelphia, is at the head of the 
new concern 

On the Ist of this month the firm of Dietz, Schu 
macher & Co., of Cincinnati, O., 
the firm of Dietz, Schumacher & Boye. 
partner in the firm is Mr. F. W. Boye, Jr., 
formerly with the C., C., C. & St. Louis Railway 
The firm is increasing the size of its plant to give 
about double the former capacity. 


was succeeded by 
The new 
who was 


The Stover Novelty Works, of Freeport, Ill, have 
brought out a new light drill press of the ‘* Sensi 
tive” type, having a single-stepped driving pulley 
upon the spindle and a two-stepped cone pulley at 
the back, 
pulleys for taking up the slack of the belt when 


with a special arrangement of idler 


changing from one step to the other. 

A large company bas closed a deal for forty acres 
of land adjoining the Glassport Glass Works, just 
above McKeesport, Pa.,on the Monongahela River, 
for which they paid the sum of $50,000, 
pany will at once begin the erection of a plant for 
the manufacture of coke, fuel-gas, coal tar and all 
The company will ex 


The com- 


other bi-products of coal. 
pend $1,00°000. 

















en 1 IUGR TOS, 
4.10 @ 4.15c., for ordinary brands. 
Antimony—Cookson’s. 73% @ 8c., according 
quantity ; Hallett’s, 634 @ *c.; Japanese, 634 @7c 
Lard Oil—Prime city, 50 @ 5ic., in carload k 
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14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 


HIS Lathe COMBINES the LATEST and BEST Im- 


provements. 


Automatic Stop. 


It is Simple, Durable, 


Indispensable. It will AUTOMATICALLY STOP the 


Carriage in EITHER direction. 


It is equally efficient whether 


FEEDING or THREAD-CUT TING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL THREAD- 


CUTTING. 


No danger of spoiling either tool or work. It is a safeguard 


against accidents, in either direction. 
Feeds —It has all feeds in daily use with simple movement 


of lever. 


Threads —It has all threads in daily use with simple move- 


ment of lever. 


Carriage — The carriage reverses in Apron. No slamming 
of Countershaft. There is no comparison between this Lathe and 


the old style or common Lathe. 
satisfactory results. 


Quick work, rapid changes, 


BUY THE BEST. 





SEND FOR CIRCULAR. 


The Hendey Machine Co. 


TORRINGTON, CONN. 





European Agents: 


CHAS. CHURCHILL & CO. (Ltd.), 


21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 


59 Spandauerstrasse, Berlin. 


SOLLER, Basel, Switzerland. 


} 
J 
10 sey 


. 
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PRATT & WHITNEY Co., 


EXartforda, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and 


TRIMMING PRESSES. 


FORCING AND TRIMMING DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICEMAN, 280 Whitechapel Road, London, E. 


Exgland—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., 


Finsbury, London, E.C. 


France- TEN WICE FPRERES £C0., 21 Bue Martel, Paris. 


France—F. G. EREUT 
CHICAC O-42 and 44 South Clinton, 
cor. Washington Street. 


TZBERGER, 140 Bue de Neuilly Puteauz (Seine), 


BOSTON-47 Peari Street. 
NEW YORK-—138 Liberty Street. 








SEND FOR 


Wiley 4 Russell Mfg. Co., CATALOGUE. 


GREENFIELD, MASS,, U. 8S. A. 





SHELL AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 


Cutters, Drilling Machines, Etc. 





oon | ons =- 





LATH eee 





Jf adios E. 


Fitchburg Machine Works, 


FITCHBURG, MASS. 


Roughing and finishing feeds 
taken without removing a gear. 
Lead screw, independent, on front, 
only revolves for screw cutting, 
therefore long life. 





H. W. SPANGLER. 


VALVE e« GEARS 2 


Cc. H. PEABODY. 


Each Svo. Cloh, $2.50. 8.505050 505050505050 .s0 50.58 88 


* JOHN WILEY & SONS, 
53 EAST TENTH ST., 


wt 
ut 
_ NEW YORK, 





NEW HAVEN MFG. CO.» 


Manufacturers of 


Slotters, 
Planers, 
| Lathes, 












NEW HAVEN, 
CONN. 


Catalogue AC. 


Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. 
P C d 
Cock Grinders. Solicited. — 
Send for Photos or Biue-Prints. 


FOOTE, BARKER & CO., 
, 49 “A” Wood St., Cleveland, 0. 


QUINT’S TURRET DRILLS 


With from 2 to 12 Spindles, will drill and tap 
at same operation. 
ESPECIALLY ADAPTED FOR BICYCLE AND 
ELECTRICAL WORK. 
Only the spindle in use revolves. All tools work 
to same point in center of table 


A. 0. QUINT, Hartford, Conn. 














J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tv Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


GRANT 
GEARS 





rhe foundations have been started for the works 
of the Niagara Electro Chemical Co They are 
located on the lands of the Cataract Construction 


office and laboratory, 


110 x 124, with wing 


Co Phe buildings will be 


75 X 32, 2-story; main building 


66x40, both I-story. The company have contracted 


for 1,000 electrical horse-power, and will manufac 


ture Sodium and Peroxide of Sodium 

The P. H. & F. M. Roots Co., Connersville, Ind., 
announces that, as Messrs COoKt XW Co their 
former Eastern agents, are not able to look after 
allthe business in that territory, they have sur 
rendered the former agency to Mr. J. B. Stewart, 

ho has been connected with the business ft 23 
vears. He will have his office at 1001 berty street, 
New York City. Messrs. Cooke & Co, will con 
tinue, however, to handle the blower made by the 
P. H. & F. M. Roots Co 


rhe Treasury Department, through the office of 
the Architect, is in 
until April 30th, for all the lal« 
and fixing in pl omplete, the 
turn circulation st« 


Supervising Viting propos 
rand materials, 
low pressure re 


ating ap 


we c 


am heating and venti 


paratus required for the U.S. Post Office Building 
at Davenport, la. Prospective bidders may obtain 
additional information by addressing Hon. Wm 
Martin Aiken, Supervising Architect, Treasury De 
partment, Washington, D. ¢ 

Messrs. Rawson & Morrison, of Cambridgeport 
Mass., are having plans prepared for a ilding 


60 x 150 feet, three stories high, of brick, for manu 


facturing machinery There will be an eil on the 
main building 40x80 feet, for engine and er 
room Two 66-inch steel boilers, 17 feet long; 
engine of 500 horse power. There will be an eleva 


tor for the handling of machinery 
will be fitted with the mproved tools for 
the building of their machinery 


itest 
aning mill and box 
Mass, 


i, three stories high, 


g drawn foray 


ler, of Lowe 


Plans are beir 
factory for Sturtevant & G 


The building will be of woo 


50x 100 feet, with an ell 20x50 feet, three stories 
high rhere will be a tower on the main building 
20 x 20 feet for office purposes. The building will 
be covered with ste There will be one steel 
boiler, 52 inches in diameter and 15 feet long rhe 
engine will be about 150 horse power The ma 
chinery will consist of circular, band and jig saws, 
planers and all necessary tools to fit up a first-class 


establishment 


The Elwood Weldless Tube Co. will erect the 
largest plant of its kind in the world, at McKees 
rt, Pa., adjoining the shops now in operation, 
and which employ 500 men The company has 


closed a deal for the purchase of six acres of addi 
at work planning 
of steel rhe cap- 
and the offic 


tional ground, and engineers are 
for the buildings. which will be 
ital of the new conce 


rn is S200.000 ers 


are F. Ensworth, President H. H. Hartman 
Vice-President; H. A. Paul, Treasurer: R. C. Stic 
fel, General Superintendent About 1.000 hands 


n the shops are completed 
The Norton Emery Wheel Co., Worcester, Mass., 


addition to their present 


will be employed whe 


are intending to make an 
steel, 233 x 


plant. This new part will be built of 
83 feet, the west elevation being three stories, and 
the east elevation two stories high. This new fac 


tory means a large increase in the number of em- 


to have the new plant in 


ployés, and it is expected 

operation by July Ist next The Boston Bridge 
Works are the contractors for the work. Close t 
this company's plant Superintendent Milton P 
Higgins, of the Washburn shops of the Worcester 
Polytechnic Institute, intends to build a factory 
for the manufacture of machinery This new 


building will be 117 x 107 feet 


. +. a 
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18-Inch Swing Engine Lathe. 
F, E,. REED COMPANY, #« x & 


WORCESTER, MASS. 
Engine Lathes from 10 to 30 Inch Swing Inclusive. 


BRADLEY 
ies) Ti Bede Company HAMMERS 





THE BEST POWER HAMMERS 
ON EARTH. 


22 sizes in Helve, Upright and 
Strap Styles. 


BBRADLEY's 
AU velve HANMER 









Send for Printed Matter. 





got 








“A Faithful Servant.” 


THE MASON REGULATOR CO. 
Boston, Mass. 
GENTLEMEN :—The 2-inch Reducing Valve was sent you for repairs; please fix it up 
and return. It has had 5 years of hard work and has been a faithful servant. 





So. Brewer, Me., February 28, 1896, 








Very truly yours, 
THE EASTERN meamrateasx~¢~ co. 


JONES, Supt. 





DEALERS IN 


SOS Machinists’, Mill and Railway Supplies, 
MAGHINISTS’ Y 15 and 17 South Canal Street, CHICAGO, U. S. A. 


wie < “apace S$ 


SEND FOR i 
KEARNEY & FOOT’S FILES, CATALOGUE “6. 
ats Ny G>” 


A FULL LINE OF 


WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 





HYATT ROLLER BEARING CO. 


NEW YORK OFFICE, 


133 Liberty Street. NEWARK, N. J. 


Flexible Steel Rollers for Reducing Friction. 
Steel Boxes for Hangers, and Pillow Blocks. 
Elastic Rollers for Loose Pulleys and Ma- 

chinery in General. Fd & & 
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MACHINERY FOR SALE. (FOR SALE, SECOND HAND... INDEX TO ADVERTISERS Continued 
28 in. x 24in. x7 ft. New Haven Planer. New. 4 : , ers ‘huck C PAGE 
2lin. Gould & Eberhardt oew. Good as new. One 9 foot Niles Boring Mill. One 30 inch | Pratt Chuck Co se 
6§in. Boynton Hand Sha 7 Stroke Drawing Press, Farrell. Two Drop Ham- | Prentiss Tool & Supply Co 
14 eon -4in. Open-die Olt. Cutter, Good as new. mers. Farrell make. One Universal Radial Drill. | Pryibil, P.... 
Nos. 1, 3 and 6 Roots Pressure Blowers. Al condition. | One Reducing Press, Blake & Johnson, Four Fly | Quint, A. D 
9x 9 Greenfield U pright E ne. Good as new. Wheel Punches. One 1500 pound Stiles Drop & andC Co 
18x 5 50 Brass Lined a Saas Sep. Hammer. One 2 Spindle Profile Machine, P. Rand Drill Co 
Lot 6 1-2 in. and 7 1- 3 ins Hammered Steel Shafting. W. One Thread Rolling Machine. : Reece, Edw. J......... 
Bearings, Friction Clutch Pulleys, etc., less than half and other good second-hand machinery, pee .F : edn 
value. COOKE & CO., . teinecker, J. E... 
163 and 165 Washington Street, New York. | W- 4. ROBERTSON, 54 S. Canal St., Chicago. | oo Se 
Roth Bros. & Co , = . 
PRYIBIL- P. MI Roots, P. H. & F. M.. oeee ‘ove 
Accurate HANGERS P. Pryibil ACHINERY BARGAINS Sac kmann, F. A ee. ; a 


SECONDHAND MACHINERY 


ENGINE LATHES. ; 
> 
> 
> 
> 








DRILLS. 


No. 2 Bickford Radial, 
Tapping Attachment 

Bausch Radial, 4 ft. Arm 

No. | Warren Radial, 4 ft. Arm, 
Suspension Drill. 

36 in. New Haven, B. G. 


86 x 18 Lincoln, T. G. 

42 x 10 Fifield, C. Rest. 
46 x 16 Pond, C. Chuck. 
30 x 26 Fifield, C. Chuck. 
30 x12 es se 
28 x 12 Putnam, R. & F. Rest. 


with 


& P.F, 


¥6 x 22 Pond, C. Rest. : 32 in. Putnam, B. G. & P. F 

25 x 10 Perkins, P. Gib. , 30 in. Prentice Bros., B. G. & 
26 x 17 Pond, C. Rest. , ALS 

26 x 12 New Haven, C. Rest. ) 28 in. Barnes, B. G. & P. F. 

24x 10 Pratt & W hitney, C. Rest. 5 v5 in. _ Prentice Bros., B. G. & 
22 x 14 F. E. Reed, C. Rest. we 

v0 x 8 Pratt & Whitney, C. Rest, > 20 in. P rentice Bros., Wheel Feed. 


20 x 11 Wm. Sellars, C. Rest. 
19 x 10 Prentiss, C Rest & Taper. 
17 x 7 Bement, PI. hey 


2 Spindle, Slate Sensitive. 
1 Spindle, Gardam Sensitive. 
4 Spindle, Garvin Gang. 


16 x8 Putnam, R. & F. Rest. 62 in. Boring & Turning Mill, 
16 x 8 Bisisdell, R. & F. Rest. ‘ Pond. 

15 x 6 Putnam, C. Rest. 37 in. Boring & Turning Mill, 
15 x 6 Prentice Bros. R. & F. Rest. Bullard. 


15 x 6 Perkins, R. & F. Rest. 


48 in. Car Wheel Borer, Bement. 
15 x 6 Flather, P. Gib Rest. “6 
l4 see 4 Ashton Hand, P. G. Rest. 


33 in, 
14 x6 F. E. Reed, P. Gib Rest. SHAPERS. 
4 > $ Bisisdell, R. & F. Rest. » 15 in. Gould & Eberhardt Crank 
14 x5 & 6 Putnam, R. & F. Rest. } 15 in. Hendey, Friction. 
12 x 5 Sellars, R. & F, Rest. (2in, Prentiss, Crank 
Speed Lathes all Sizes. 12 in. Warren Trav. Head. 


> 
PLANERS. > MILLING MACHINES. 


60 x 60 x 26 L. W. Pond. 





No. 3 Universal, Brown & Sharpe. 


48 x 48 x 12 L. W. Pond, 2 Heads. § No. 1 Garvin. 

38 x 38 x 10 L, W. Pond. No. 4 Plain, Garvin. 

36 x 36 x10 D. W. Pond. No. 3 P lain, no arm, Garvin. 

96 x 26 x 6 Pond M. T, Co, No, 11-2 Plain, no arm, Garvin, 


2 xi5hx 8 Aldrich. 


12 Lincoln Pattern Millers. 
24 x 24x 7 New Haven. 


24x 20x 5 New ae MISCELLANEOUS. 
2 x v0 x3 Thay 

2in. Lodge & Davis Bolt Cutter. 
sae Blaisdell (Crank.) ; 2in. Saunders Pipe Machine. 


60 Ton Hydraulic Press, W. & S. 
DRILLS. No. 41-2 Ferracute Power Press. 
No. 2 Bickford No. 18 Hibbard Power Press. 
Radial, 5 ft. Arm. 2 spd. Ames Profiler. 
No. 2 Universal Co., 


1 * Garvin 
Radial, 6 ft. Arm. 


Universal 


Universal 





12 “ Bement Slotter. 


Also a large and assorted stock of new tools. Bicycle machinery a 


specialty. Send for Lists. 


PRENTISS TOOL & SUPPLY CO. 


115 LIBERTY ST., N. ¥- 
Chicago Store: 62 & 648. Canal st. 


NEW BICYCLE TOOLS 


WITH LATEST IMPROVEMENTS 
IN STOCK ... 


HUB MACHINES “New Features” 
SCREW MACHINES 


For Cups and Cones. 
No. 4. Friction Head, Wire Feed. 
No. 3. With Wire Feed. 
No. 2. With Wire Feed. 


WILLING MACHINES 
For Sprockets and Fittings. 
Universal’ For Tools. 


DRILLING MACHINES 


For Frames. 


LATHES For Tools and Regular Work. 


SHAPERS, PRESSES, 
GRINDERS, ETC. 


AGENCIES een. 
G. A. GRAY CO., “PLANERS.” 
FITCHBURG MACHINE WORKS, “ LATHES.” 
KEMPSMITH MACHINE TOOL CO., 
bed MILLING MACHINES. ‘ad 
MACHINES.’”* 


BARDENS & OLIVER, ** SCREW MA 


CLEVELAND PUNCH AND SHEAR WORKS, 
“BOILER AND BRIDGE TOOLS.” 


J. J. McCABE .... 





Successor to uew (4 DEY STREET, 
York Machinery Works. NEW YORK. 





BEFORE 
REMOVAL 


At Phoenix Iron 
Works, Trenton, N. J. 


2 ft. Engine Lathe. Portable Drill. 
”) rs - si 36 in. x 14 ft. Planer. 
37 ** 30 ” ” ed 12 in. Shaper Traverse Head, 
S = - ma = Gear Cutter, 54 in. 
19-36 and 50 in. Drills. Milling Machine. 





ay x 13 


) ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolle, Punch and Shear, etc, 


Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE Co. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


OUR FIRE 


DOES NOT INTERFERE WITH 
THE FILLING OF OUR ORDERS 
JUST AS USUAL, AS OUR 


Store, Storeroom 
AND 


Annex Factory 


WERE ALL UNINJURED BY THE 
FIRE; SO WE ARE WELL SITU- 
ATED TO TAKE CARE OF OUR 
CUSTOMERS’ WANTS. 


The Garvin Machine Co., 
LAIGHT AND CANAL STREETS, 
NEW YORK. 

Also, 5! North 7th Street, Philadelphia, Pa. 
Second-Hand Machinery. 








LATHES. PLANERS. 
12 in, x 5 ft., Young. 1 B., 0 in, x 20 in, x 4 ft., Fitch- 


Lathe & Morse. burg. 
, 14 in, x 5 ft. 6in. 21 No. 10 S., 24 in. x Min, x4 ft., 


1 

113in, See. 
1 § 
Wood & Light. 





No. 35 S., 15 in. x 6 in., Harris, ¢ 1 No. 11 5S., 24 in, “x %Min.x4 ft., 

115in, x6 ft., Blaisde!!, Wood & Light. 

115in. x 6ft., P. & W. 1 No, B., 24 in. x 4 in. x4 ft. 

1 No. 18 C., 18 in, x6 ft.,L. & D., Pond. Mch. Tool Co, 
Compound Rest & Taper At-§ 1 No. B., 4 in, x 4 in. x4 ft, 


tachment. Pond. Mch. Tool Co. 


1 No. 19 C., 18 in, x 6 ft., L. & D.,§ 1 No. B., 24 in. x 24 in. x5 ft, 
Compound Rest & Taper At PB nd. Mch. Tool Co. 
tachment. 1 No. 51 S., 24 in, x 24in, x5 ft. 

1 No. 20 C., 18 in. x 6ft., L. & D., 6 in., Wood & Light. 


24 fn, x 24 in, x 6 ft., Lathe 


Compound Rest & Taper At-? 1 a 4 
orse. 


tachment. 








119 in. x 6 ft., Heavy F. 1 No. B,, 26 In. x96 in, x 6 ft, 
220 in, x 11 ft., Lathe & Morse. Pond. Mch. Tool Co. 
1 No, 47S., #in. x 10 ft., Lincoln. 1 No. 168., 98 in. x 28 in. . 8 ft, 
1 No, 3C., 2lin. x 10ft., P. & W Gay & ‘Silver, Heavy. 

Taper UN>. 188. 7. peste. x 10 ft., 
1 No. 6C ” 99 in. x9ft.,P& W., Wood & Ligh 

Taper. 1 No. B., 36 <. S36 in. x 9 ft., 
1 Ne , 22 in, x 10 ft., Niles, New Haven, 

a > P., 36 in. x 36 in. x9 ft., 

1 No. 25 8. » 23 — x10 ft., J. D. lish 

White, Tape 1 No, 4 > 36 in. x 36, in. x 10 ft., 
1 24 in. x 16 Prt, Nicholson & Pond. Mch. Tool Co, 

Waterman. 1 No. P., 3610, x 36 in, x 14ft., 
12%in.x .0 ft., Dustin & Hub- Powell, 

bard. 1 No, 13 8., 38 in, x 38 in, x 10ft., 
1 No. Aldrich & Co, 


49 S., elon x 12 ft., Wood 
Li 


& Lig 1 No, 17 S., 82in. x 10 ft., Vao 
1 No. 505. “30 in, x 12 ft., Wood Horn, Open Side Planer. 
Ney 1 No, 197 C , 48 in. x32in,. x8 ft., 


Pond, Mch, Tool Co., 2heads. 
Ne. 128 C., 48in. x 82in. x 6ft., 
Pond. Mch, Tool Co., 2 heads. 


98 In. x 16 ft., Wood 
zh 


ad 
~ 


aight. 
130 in. x 12 ft., Lathe & Morse 


new. L No. 129 C., 48in, x82in, x 6 ft., 
1 No, 44 S.,30in. x 14ft., Lincoln. Pond, Mch. Tool Co, 2 heads. 
1 No. 45 S., 32in, x 13 ft., Bement ¢ 1 No. 130 C., 48in, x 32in. x 6 ft., 

«& Dougherty. Pond. Mch. Tool Co., 2 heads. 
1 No, 46S., 36in, x 12 ft., Lincoln. § 1 No. H., 60 in, x 60in, x 15 ft., 
1 No. 19S., 40in. x 16 ft. -» Wood Niles Tool Works Co, 3 


«& Light. Heads, 
1 No. 615S., 48 in, x 18 ft., Gay &) 1 No. W., 60 in, x 601n, x 22 ft., 
Silver. Hepworth, 1 head, 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co,, 
136 and 138 Liberty St., New York City. 





Saunders’ Sons, D esse 
Sawver Tool Co joan I 
Sebastian Lathe Co..... 

Sebastian-May Co ~ ta x¢ 


Sellers & Co, Inc., Wm....... Cover 
Senec a Falls Mfg. Co 

Shriver & Co.. T eka 

Skinner Chuck Co cote agi anes 35 


Slocomb & Co. J T 
Standard Tooi Co . 
Stark, ‘om 
Starrett, L. 
Stiles & eet or orat-* age ‘ » J 
Sterling Emery W} heel Mfg. ‘o ‘ bce 8 
Stirling Co., The. sé 
Strelinger & Co., Chas, A.... sai 
Sturtevant Co., B. F. ee ree 3¢ 
Taunton Locomotive Mfg Co > 
Taylor-Rice Engineering Co. 

Timolat, J. G eee 
Toomey, Frank are 
Trump Bros. Machine Co............ 
Van Nostrand Co., D 
Wagner & Andreas 
Warner & Swasey 
Waterbury-Farrel F ‘dry & Mach, Co Cover 
Waterbury Machine Co., The 37 
W.& S. Hydraulic Machinery Works 
Watts-Campbell Co.... , 4 
Wedderburn & Co., John.... , 
Wells Bros. & Co. ‘. weedek se02 
Wells, Heber enenie Ser ) 
Weston Engine Co 
Wetherill Machine Co 
Whitcomb Mfg. Co.. Snikihen 
Whiton Machine Co., D. E..... 0. ccceeeees 
We eee & BORA, JOUR... vc cess vvcses oer 27 
Wiley & Russell Mfg. C 
Wilkinson & Co oe : 
Wilson. W. A...... tient 
Wirt, Chas inks 37 
Worcester Mac hine ‘Screw Co 
Wyke & Co., J. 
Wyman & Gordon 


The James P | 


oO << 27 


eecccee cc over 


Buyers’ Finding List. 


Adding Machines. 

Grant Calculating 
Mass. 

Air Com pres-ors. 
Guild & Garrison, Brooklyn, 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co., New York. 

Anti-Friction Metal. 
Passaic Smelting & Refining Co 

Balls, Steel. 

Cleveland Machine Screw Co., 

Belt Dressing. 
Dixon Crucible Co., 

Bench Screws. 


Machine Co., Lexington, 


N.Y 

New York 
, Passaic, N.J. 
Cleveland, O. 


Joseph, Jersey City, N. J, 


Capital Machine Tool Co., Auburn, N. Y 
Bicycle Pumps. 
Capital Machine Tool Co., Auburn, N. Y. 


Bicycle Tools. 
Bliss. E. W., Brooklyn, N. Y 
Brown & Sharpe Mfg. Co., Providence, R. | 
Cleveland Mach. Screw Co., Cleveland, O 
Davis & Egan Mach. Tool Co., Cincinnati, O 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Lodge & Shipley Machine Tool Co., Cin 
nati, O. 
Niles Tool Works Co 9 
Pratt & Whitney Co., 
Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y 


cin- 


Hamilton, O. 
Hartford, Conn. 


Cooke & Co., New York 
Roots. P. H. & F. M.. Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass 


Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, Ill 
Watts-C am pbe ll Co., Newark, N. J 
Weston Engine Co . Painted Post, N. Y 
Bolt Catters. 
Acme Machinery Co., Cleveland, O 
Detrick & Harvey Machine Co., Baltimore 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. Ne w York, 
National Machine ry Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Reece, Edw. J.. Greenfield, Mass 
Sellers & Co.. Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Md 


(Continued on page 30.) 
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Books. e¢ 
Audel & Co., Theo.. New York. . 
bsaird & Co., Henry Carey. Philadelphia, Pa. 
Comstock, W m. T., New York. 
Grant, Geo. B.. Le xington, Mass. 


Henley & Co.. Norman W., New York. 
Practical Publishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Van Nostrand, e.. New York 

Wiley & Sons, John, New York. 


Boring and Turning Mills. 


Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 





eo-ergeiaeth 





Sellers & Co., Inc., William, Philadelphia, Pa. : 
Bushings. English Agency: Finsbury, London, E. C., England. 
| New Process Raw Hide Co., Syracuse, N. Y. 
ht ’ -pow 
# Calipers. PATENT UNIVERSAL Star+# Foot-po er 
: Brown & Sharpe Mfg. Co., Providence, R. I. SCREW- C UTTING Screw Cutting 
Standard Tool Co. i} Mass. CENTRE, DEPTH, ANGLE, I Automatic 
: Starrett, L. S., Athol, Mass. th 
; Strelinger & Co., Chas. A., Detroit, Mich. AN® T WI ST DRILL en leia a es Cross Feed 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalo.ue B. 
SENECA FALLS MFG.COMPAN}Y 
687 Water St., Seneca Falls, N. Y. 


JWYKE&CO.E BostonMass. USA. 

MFR'S FINE MACHINISTS TOOLS 
—— FOREIGN AGTS. =—— 

CHAS CHURCHILL &CO.CROSS ST.LONDON ENGLAND 2 

SCHUGHARDT & SCHUTTE, SPANDAUER STRASSE 


Wilkinson & Co., Boston, Mass. 


Bis Fes 
Castings, Iron. 
Builders Iron Foundry, Prov idence, R. 1. 
Burr & Houston Co. . Brooklyn, N. 
Leland & Faulconer ‘Mfg. Co., Detroit, Mich, 


sit uo4 Cngas 











Shriver & Co., T., New York BERLIN, GERMANY. 
Castings, Steel. 
hnson Co., The, Johnstown, Pa. 
ee eee PER GALLON wi!l cover the expense of making A Perfect Sub- 


Centering Drill. 
Slocomb & Co., J. T., 

Chucks, Drill. 
Almond, T. R., 


stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Punching, Planing or Milling Iron or Steel, by leading machinists. 

THE PEERLESS DRILLING COMPOUND is guaranteed not to 
rust, gum or clog machinery or to injure the hands, and is shipped 
Send for our ‘‘ Yard of Un- 


Providence, R. I. 
Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck ¢ o., New Britain, Conn. 
‘lIrump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co.,, D: E., New London, 
Conn, 
Ohucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co. Hartford, Conn. 
Pratt Chuck Co., C layv ille, N. Y. 
Skinner Chuck Co., New Britain, Conn, 
Whiton Machine Co., D. E., New London, 
Conn. 


on trial, without expense, to responsible parties. 
solicited Testimonials ’’ and further particulars. 


Address, THE PEERLESS DRILLING 


COMPOUND CO., 850-852 GENESEE ST., UTICA, 
INDICATORS. Bargains in New and Second-Hand Machinery. 


Robertson-fhompson . . $40. 2 inch, 57 inch, 35 inch one % inch Planers, and 2 
Vv 5 in *h and 50 inch Radial Drills 
peer 7 sna Wheel ° 15, 6 inch x 22 feet Bement Lathe raised to 50 inch swing. 

tandard Planimeter . e We 41-2 inch Pratt & Whitney Cut-off Mac ipo. * 

These make a perfeet indicator outfit. No. 1 Brown & Sharpe Universal Milling Machine. 
> M: s, Bolt 

Separators, Oil Extractors, Spencer Regu- Lathes, Shapers, DV Prcsses, igo Sone " 

laters, Reliance Columns, Eureka Packing. 


MN. ¥. 





Cutters, Steam Hammers, Grinding Machines and Gen- 
eral Machinery. 
Stock constantly changing. Let me know your wants. 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


SEND POR CATALOGUE, 


HINE & ROBERTSON 00., 61 Cortlandt St., N. Y. 











Olutches, Friction. 
Brown, A. & F., New York. 
Evans Friction Cone Co., Boston, Mass. 





THE TAYLOR-RICE ENGINEERING CO., 


Works: Gloucester City, N. J., U.S.A. 
Office: No. 119 S. 4th St., Philadelphia, Pa., U.S.A. 


New Haven Mfg. Co., New Haven, Conn. 


OS EL aT eC ee ti on 
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Computers. 
Cox Computer Co., New York. ’ Shell 
Condensers. Adjustable 
' Conover Mfg. Co., New York. 
i Guild & Garrison, Brooklyn, N. Y. IIc CAFFRE Y FILES. Reamers 
’ Counting Machines. ine 
Durant, W. N., Milwaukee, Wis. High Grade. Reasonable Price. 54 in. to 5 in. Send for New Pamphiet. 
Ora nes. 
Maris Bros., Philadelphia, Pa, °@@0e+ A C ka | N &E fe 


Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Outting-Off Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill. Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 
Damper Regulators. 
Hine & Robertson Co., 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland. O. 
Besly & Co., Chas. H., Chicago, Ill. 
Carpenter, J. M., Pawtucket, R. I 
Detrick & Harvey Machine Co., Baltimore,Md. 
Jones & Lamson Machine Co., Springtield, Vt. 4 2 a 
Montgomery & Co., New York EE the illustration in the March 12th issue 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich. of the AMERICAN MACHINIST 
Taylo T- ge Engineering Co., Gloucester 


wie &R a Mfg. Co., Greenfield, Mass. of our tt Ut 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York 
Drilling Compound, 


Address, 
MONTGOMERY & CO. 


105 Fulton Street, New York City. 
New York. | 


For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 
E. W. BLISS CO., 1 sdams st. 


BROOKLYN, N. Y. 
aie Dies, and Special 
Machinery. 
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MULTI PLE? P For Manutectaring 


P l Drilling Co 1Co., The, Uticé 
x. y riliing Compounc oO. 1€ ica Operations. ™ 
Drilling Machines. 
Aurora Tool Works, Aurora, Ind. SPINDLE ee 
Barnes Co.. W. F. & John, Rockford, I. 
Betts Machine Co., Wilmington, Del. Correspondence 
Bickford Drill & Tool Co., Cincinnati, O. — 
Blaisdell & Co., P., Worcester, Mass. 4 Solicited. 
yy 


Dallett & Co., Thos. H., Philadelphia, Pa. 

Davis, W. P., "Rochester, N. Y 

Davis & Egan Machine Tool Co., The, 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 


Fitchburg Machine Works, Fitchburg, Mass, WAGNER & ANDREAS, 


_ : Continued on page 31. . LEIPZIG, GERMANY. LL. STRLES & PARKER PRESS co. 
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—better appliances 
however, they most certai 


s for Gea 


Spur, Bevel Miter. Spiral, and W. 
Gears are cut with the « 


on special Gear-te sting machines. 
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SOME DAY, PERHAPS. 


r cutting than our plant boasts of may tra 
nly have not. 
embraces all that the exac ting demands 0 


orm, up to 50/7 
Brown & Sharpe ’’ 


Perhaps we might even be able to cut 








EIS Sn3 






































Our equipment i. “prt os 
s distinctly modern, and 

if such work requires for cutting Gearing, 
diameter and 8-inch Jace. All our 
Patent Involute Cutters. and all are tested 








your cut Gearing for you? cut the cost o of 

LELAND & FAULCON ! 

ER [V’P’ : 

mM DETROIT, MICHIGAN. G co., : 
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NORTON EMERY WHEEL CO. 


WORCESTER, 


For IttustrRatTeod Gat 


SEND 


MASS. 
—— 


ALOGUE 





BSSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 





99 Reade Street, New York, 

85 Queen Victoria Sireet, London, Eng. 

5 Neue Promenade, Berlin, €., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, O, 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 








MORSE TWIST DRILL 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


AND MACHINE COMPANY. 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





WRITE FOR CATALOGUE 
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The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 








McFADDEN COMPANY, 





No. 722 Arch St., PHILADELPHIA, PA. 





SPRING TEMPc? | 








HARD STEEL RULES 


SATISFACT'2N OR MONEY BACK. 


SAWYER TOOL CO., Athol, Mass. 











BUYERS’ FINDING LIST—Continued. 
F Bark & ( Ch 1 oO 
Garvin Ma e Co., New \ 
(i 1& Ebe it, Newarl N 
Hil ( irke & ( Boston, M 
McCal ] } New York 
Montgomery & Co., New York 
New H n Mfg. ¢ New Have ( 
Niles Tool W cs ( Hamilt 2) 
Niles To 1 We ks ¢ New York 
t & Whitney ¢ Hartford, ¢ t 
ss Tx “& Ss vy Co New \ K 
A. D., Harttord, Conn 
: s & ( , Inc., Wm , Philadelphia, Pa 
Strelinger & (¢ Chas. A., De Mich 
rimolat, J. G New Y« tk 
Warner & Swasey, Cleveland, O 
Wilkinson & Ce \ Boston, Mass 
Wilev & Russell Mfg. (¢ Greenfield, Mase. 
Drill Gage. 
Wvke & Co., J., East Bos Mass 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass 
Drills, Twist. 
as. H., Cl i I] 


Besly & Co., Chi 
Cleveland Tw 
( 


Drill Co., Clev 
McFadden ] ] 














Montgomery & Co., 
Morse Twist Drill New Bed 
ford, Mass 
Drop Forgings. 
Wyman & Gordon, W ester, Mass 
Dynamos. 
Roth Bros. & Co., Chicago, Ill 
Dynamo Brushes. 
Wirt, Chas., Philadelphia, Pa 
sevatere. 
»Clem Elevator Co., Philadelphia, Pa 
ase w edie, 
Besly & Co., Chas. H., Chicago, Il 
Diamond Machine C« Providence, R., I 
Montgomery & Co., New York 
No 1 Emery Wheel Co., Wor ester, Mass 
St n & Co., ( as. A., Detr« Mich 
Ster] ng Emery Wheel Co., Tiffin, O 
Engines, Gas and Saath. 
Norman Co., J]. J., Ch 1] 
Otto Gas Engine Works, Philadelphia, Pa 
Pierce Engine Co., Racine, W 
Engines, Steam. 
Ames Iron Works, Oswego, NY 
Buffal forse Buffalo, N. Y 
F« bes & Co.. D.. Hoboken, N, |] 
Frick ¢ . The, Waynesbor Pa 
Ke tone Engine & Ma h. Works, Phila., Pa 
Orr & = nb wer, It Reading, Pa 
Watts-Campbell C« Ne wark, N. J 
Westor y Beak U4 Painted Post, N. Y 
W ethe | Machine (¢ , James P., Chester, Pa 
Feed Water Heaters and Purifiers. 
Hine & Robertson C« , New York 
Hoppes Mfg. Co, Spring eld, © 
National Pipe Bending ¢ New Haven, Conn 
raunton Lo ve Mfg. ¢ launton, Mass. 
Files. 
Be & ¢ Chas. H., ¢ a ] 
McFa en Co P ‘ 1. Pa 
Montg ery & ( New Y 
Ni son File ¢ Pr RI 
Stre ger & ( Cha \., Det M 
Forges. 
Buffalo I ( | N. } 
Wilkinson (¢ rhe, Ct is | 
Friction Cones. 
Evans Friction Cone ¢ B Mass 
Furnaces. 
Ame an Gas Furnace ¢ Ne York 
Brown & Sha e Mfg. ¢ ! el R. I 
Gages. 
f n & Sha Mfg. ¢ Pr e, R. I 
ffin & Le n, Syra N.Y 
P & W ev ( Ha 1 ( 
Taylor-R Eng ng ¢ G r Cit 
N. J 
W & ( J.. East B M 
Gear Cutters. 
Brainard M M ( I Mass 
Brown & Sharpe Miy ¢ Pr ence, R. I 
G & Ebet 1 Newark, N. J 
Grant, Ge | LA net Ma 
Hill, Clarke & ( I Ma 
Pratt & W ey Hartford, ¢ 
Se s & ( l W P ade t i, Pa 
W n Ma ( D. E., New ( I 
Gears. 
Bilgram. Hug I a a, Pa 
Bowe yn Gear Work B n, Mass 
Bre n & Sharpe Mfg. C« Provide e, R. I 
Grant, Geo. B . Lexington, Mass 
New Process Raw Hide Co., Syracuse, N. 
Shriver & Co, T., New ¥ 


Graphite. 


Dixon Crucible Co., Joseph, Jersey City, N. J 
Grinders, Center. 

Barker & Co. William, Cincinnati, O 

Leland & Fa ulconer Mf g. Co Detroit, M ch 

Trump Bros. Machine Co., Wilmington, Del 


Grinding Machines, U niversal. 
Brown & Sharpe Mfg. Co 
Landis Bros., Wayn 


Providence, R. I 
esboro, Pa 


Continued on page 32. 








OES ET BELG Oe = 


OPE GI MTS Nee, 
= Es 


i 





# = SS a Pee aR ae 
att SES AER ERE ns en 


Soe a SE See See awa s ra neemegee ene 


et oe 


82 


AMERICAN MACHINIST 








April 16, 1896. 





BUYERS’ FINDING LIST—Continued. 


Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, II. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, 
McCabe, J. J., New York. 
Norton Eme ry Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yors. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas, A, Detroit, Mich. 
Grivding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Catter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Hack Saws, 
Besly & Co. 


Mich. 


Chas. H., Chicago, II]. 


Montgomery & Co., New York. 
0. & C. Co., Chicago. Ill. ' : 
Strelinger & Co. , Chas. A., Detroit, Mich. 


Hammers, Drop. 
Long & Allstatter Co., 
Miner & Peck Mfg. Co., New Hav en, Conn. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 

Hammers, Power. 

Beaudry & Co., Boston, Mass. 
Bradley Co., The, Syracuse, N. Y. 

Hoists. 

Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm , Philadelphia, Pa. 

Mydraulic Machinery. 

W.&S. Hydraulic Machinery Works, N. Y. 

Indicators. 

Hine & Robertson Co., 

Injectors. 

Hayden & Derby Mfg. Co., 

jouzine Bros.. New York. 
enberthy Injector Co., Detroit, Mich. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Jack Screws. 

Capital Machine Tool Co., 

Keyway Cutter. 

Giber Bros., Toledo, O, 

Lathes (see also Turret Lathes). 

Barnes Co., W. F. & —_. Rockford, II. 

Blaisdell & Co., P., Worcester, Mass. 

Brown & Sharpe Mfg Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Davis, W. P., Rochester, N. Y. 

Davis & Egan Machine Tool Co,, The, Cincin- 
nati, O. 

Dietz, Schumacher & Boye. Cincinnati, O. 

Draper Machine Tool Co., Worcester, Mass. 

Fifield Tool Co., Lowell, Mass. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nashua, N. H. 

Gould & Eberhardt, Newark, N. J 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Lodge ° Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York. 

McFadden Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Reed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O, 

Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Seneca Falls Mfg. Co.. Seneca Falls, N. Y 

Stark. John, Boston, Mass. 

Wagner & Andreas, Leipzig, Germany. 

Letters, Pattern, 

Wells, Heber, New York. 

Milling Attachment. 

Adams Co., The, Dubuque, Iowa. 

Milling Cutters. 

Brown & ae Mfg. Co., Providence, R. I. 
Cincinnati Milling Mac hine Co., Cincinnati, O. 
Erlandsen, J.. New York 

Garvin Machine Co.., New York. 

Ingersoll Milling Machine Co., Rockford, III. 
Reinecker, E., Chemnitz-Gablenz, Ger- 


many. 
Starrett, L. S., Athol, Mass. 


Milling Machines. 
Bliss Co., E. W. Brooklyn, N. Y. 
Brainard Milling Machine Co. Boston, Mass. 
Brown & Sharpe Mfg. Co., Prov idence, my 2 
Burr & Son, Jno. 1 , Brooklyn, | & 2 
Cincinnati Milling Scns Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Forbes & Co., W. D., Hoboken, N. 3. 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, Ti. 


Hamilton, O. 


New York, 


The, New York. 


Auburn, N. Y. 


- Continued on page 33. 








T. SHRIVER & CO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 
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<// 
of any size, moulded on machine 
—no pattern needed. 


PULLEYS 
GEARS 


of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed- 












P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








THE BEAUDRY 


Power CHAMPION 
‘to Hammer 


BEAUDRY & CO. 45A Oliver St.Boston$ 
22800000000 0000000CCCO 












How to Save Money in 
Blacksmith Shops. *% #* 


By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 

tions done by dies and formers by means 

of bulldozer and helve hammers, Ought to be in 

the hands of every foreman blacksmith. Pub- 
lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents. 256 Broadway, New York. 


Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 544x744, leather, gilt edge, $2, 
postpaid. Send for Desc riptive ¢ ‘atalogue 
of thisand other Engineers’ Books. THEO. 
AUDEL & CO., 68 Fifth Ave., cor. 13th Street, N. Y. 
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The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


ABOOK OF TOOLS. 


Of course any one 
knows where to buy the 
common, everyday 
things. ‘‘A Book of 
Tools” tells all about 
them. The uncommon, 
every-other-day things 
you don’t know so much 
about, and *‘ A Book of 
Tools” tells lots about 
them. Itisn’t avery big 
book, but it contains a 
great deal, and is in- 
valuable to the buyer 
and user of all kinds of Tools, Machinery 
and Supplies. It contains 550 pages and 
upwards of 2,000 illustrations, and will be 
sent post- -paid to any address upon receipt 
of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH. 
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De YOU THINK Meer is no wisdom 


ut in precedent ?” 
Machine Shop Arithmetic 


is “ different from the rest.” 


PRACTICAL PUBLISHING CO., 


- East Orange, N. J. 


It is written by 
shop men for shop men. Handy size, 50 cents. 








AUTOMATIC BAND SAW FILER. 


For saws from one-eighth inch to two inches wide, 
fine as one-eighth inch from point to po 
from point to point, 125 TEETH PER MINUTE, 
Will file unevenly spaced saws. Leaves no burr. 
uniform than hand filing. Keep your pe sharp! 
Save apn go one y | Save saws! Look our saws! How man 
ints per saw? Hand work is TFDION 2 INPLEASANT, DIFFI- 
tur. ILT. DISPENSK WITH IT. 
run it, Send for circular, 


P. PRYIBIL, 512-524 W. 41st St, N.Y. 


For teeth as 
int, to as coarse as one inch 

Common files. 
Ite work is more 
Do more work! 


Get this machine and let your boy 








Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, - 


35 Hartford Street, 
(FRAKK BURGESS, Proprietor.) BOSTON, 


WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 


MASS. 





Catalogue on Application. 


THE ECAN Co., 


239-259 W. Front St., Cincinnati, Ohio. 
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